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MATEMATHKA 


¢ 


lO. E. AJIEHHILbIH 


K TEOPHH OJHOJIMCTHBIX ®YHKUMHA H ®YHKUMA 
BHBEPBAXA — 39HWJIEHBEPTA 


(ITpedcmaszexo axademuxom B. H. Camuprosoim 13 III 1956) 


Ilycrb (byHkunu f,(Z) Hu fe(Z) OqHOMMCTHO H KOH(OpMHO oTOOpaxaloT 
Kpyr |z|<( 1 Ha B3aMMHO He Haveratomtue OOacTu. M3BecTHb! TOUHbIe OeHKH 
HEKOTOPBIX (PYHKIMOHAJIOB, COep2%xKalllMX MPOHSBOAHbIe TaKUX PyHKUHH. Syecb 
yCTaHaBJIMBaloTca TOUHBI€ OMeCHKH HEKOTOPBIX JpyrHx PyHKUHOHaTOB orf, (2) 
HU f2(Z), B WaCTHOCTH, YHKIHOHATIOB, He COyepxalllUX MPOH3BOAHbIX 3THX 
(pyHkuul. Kak culeqcTBve NomyyaloTcH HeKOTOpbIe TOUHbIe OMEHKH JIA Klacca 
C dyuKkuni f(z), peryapHbix B Kpyre |z|<(1 u yyOBNeTBOpsaIOMIMX B HEM 
ycnopuim f(0)=0, f (2:)-f(Z.) #1, |ail|<l, lze]<c1 (Kmacc mynKnut 
Budep6axa — DiimenOepra) HW Aa ero noyKacca C, OMHOMHCTHBIX tbyHKuuH. 

§ 1. JIemmal. Iycme dynkyua f(z), f(0) =0, peeyaapuaa 6 |z|< 1, 
u gmyaxyusn F (0), F (oo) = 00, mepomopdxas 6 || > 1, odxonucmuo omobpa- 
o#carom, coomeemcmeenno, Kpye |z|<C1 u eeo enewnocmo |C|>1, na ssaumno 
He HaNeearuue ob6sacmu. Tozda Oa arobolx z, |z|<cl,u C, |C|>1, u 206- 
6b1X NOCMOAHHOIX % U % ebdlNOANAeMCA HepaseHcmeéo 


2°f' (z) f’ (0) Ff (2) stag f(D) 
Re {22 log ~ Fi) a 204%5 log ( = Fir] + es log rest < 


<—laa|#1og (1 = |2|*}—I a tog (1— 7g), (1) 


20e nod Aozapudmamu, 6xoOAlYUMU 6 AeBYtO 4ACMb HEpaseHcmea, NoHuUmaromMcA 
sHadenusa mex odnosnaunex @|z|<1 uau |C|>1 bemeeti muozosHaxnolx 
dynkyutl om z uau C, Komopole, coomeemcmeenHo, npu z=0 uau C= co 
oOpaiamcsa 6 HYA*. 

Jia OKasaTebCTBa HCHOJIb3yeM CJIeAYIOULHH H3BeCTHBIN pesysbTaT (?). 
Ilycrb Dy, vy = 1, 2,—B3aHMHO He HaJleraiolve OMHOCBASHbIe OONACTH MOCKO- 
CTH W, OrpaHWeHHble 3aMKHYTBIMH aHaJIMTHYeCKMMH KpuBbIMH PKopyana Cy, 
u S(w) — yHKUNA, TapMOHHYeCKad B MOJHOM MJIOCKOCTH, 3a MCKJIOYeHHeM 
KOHeUHOTO UHCIIa OCOOeHHOCTeH, JIexKallux B OOmacTax Dy, u OHO3HAUHaA B 
yonomHenuu K D,U Dz Ho tomHo msocKkocru. Ilyctb, qanee, PyHKWHH py (W), 
y= 1,2, Takopbl, uro cymMMa S(w) + p,(W) ABAAeTCH OWHOSHAYHOM M TrapMo- 
HUYeCKOH B 3aMKHyTOH oGsacTH D, u py|w|=0 Ha’C,. Torga 


y { S(w) tds >0 (#) 


vV=1Cy 


(0/On osnayaet AudpepeHuupoBanne Mo HalpaBsenuio BHellHeH Hopman D)). 
IIpeqnoioxkuM cieppa, uTo dyHKunH w=f(z) uw w=F (0) peryAApHbl 


z 
* HerpyHO BHyeTb, TO OllpexeueHHble yKa3aHHbIM o6pa30m sHayenna log ( — 5a) 


Kak (pyHKUHH OT Z HM KaK (byHKWHH OT ¢ copnayatr. 
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Ha e(MHHUHOM OKpyxkHOcTH. OGosHayaa yepes D; u D, oOmacTu, Ha KOTOpbIe 
gta (yHKUMH oTOOparxKaloT, coorBercTBeHHO, |Z|<1 u |C|> 1, a vepes 
z=f(w) u C=F(w)>odparHbie PyHKUMH, AMA smOObIX TOUeK w, €D, u 
W, Dz UW MOObIX MOCTOAHHBIX @ H % MOJIOXKHM: 


S(w) =—Re {axlox (1 — 2) as log (1 —=) ; 


ps (o) = Re fatog(1— FS) — a log (1— F(@) f(@)} 


2 (w) = Re {ag 1g ( Fen Wel ieee 


IIpu 9sTom nox log(1— 23) BHe D, u log(1 —F) BHe D, MOHHMaeM Te 


OJHO3HAUHBIe BETBH, KOTOPbI€, COOTBETCTBEHHO, IpH W=oco H W=O0 oopa- 
Walorca B HYJb. Jia morapudMos, BxXOAAMMX B (PYHKUMN py (W), BOSbMeM 
Ha Cy, ux raaBHble 3HaueHud, v= 1, 2. K dyaKunuam S(w), py (w) u oOmacTaM 
D,, »=1, 2, 1puMeHumMo HepaBeHcTBO (*). CBee BbIYHCJIeHHe MHTerpaJIOB K 
IIPHMeHeHHIO TeOpeMbI O BbIveTAX HM YUHTbIBAA BbIOOp BeTBeli JOrapHpMoB, 
IIpHyjeM K HepaBeHctBy (1). Or npeqnouoxenuA perysApHocrH (yHKUMH Ha 
eMHYYHOK OKPyXHOCTH OCBOOOJMMCH OObIUHBIM OOpasomM. 
Jlemma 2. JJ pu ycaoeuax remmot | umeem: 


Ff? (2) F(z) fF’ (0) F’ (8) 1z |? 
FH—FORPOF | Serasiehaeray lI<t, [l>1.@) 


JA JlOKa3aTesIbCTBa NOBTOPHM JOKa3aTeJIbCTBO JIEMMbI 1, B3AB 


S(w) = —10g|2@=—*9) |p, (w) =1 Len Go) — Fm). 
: Bara, | POE) ae ei ae) 
= F (w) (1 — F (ws) F (w)) 

Pa (a) eeog | OT 


Hepapencrso (1) "pH HeKOTOpbIX YaCTHBIX 3HAYCHHAX &, HW % WH HepaBeH- 
CTBO (2) ABMAIOTCA TOUHbIMH B TOM CMBICJIe, 4YTO CYMeCTBYIOT (yHKWHH pac- 
cMaTpuBaemoro Bua wu TouUKH z u C, [z|<l, |Cl\>>1, gna xKoropprx 
B (1) mu (2) HMeem 3Hak paBeHCTBa. 

§ 2. Teopema 1. Ecau dynkyus f(z), f(0)=0, peeyanpuan @ Kpyee 
\z|<cl, u gynxyua F(z), F(0) =o, mepomopduaa @ nem, oOHOAUCMHO 
omobpasxcarom amom Kpy2 Ha 63aUMHO He HANeezatoujue OOzACMU, Mo AAA AID- 
Oolx moueK z uu 2’ us Kpyea |z|<1 umeem*: 


fe 4 
jog (1 — £51 \| <—F log (I — 12) 1 —[e’P). (3) 
ITpu awbox zu 2’ c |z|=|2’|<1 oyenka seasemca mounoii. 


Jini QoKasaTeJbcTBa JOcTaTOUHO HaucaTb HepaBeucrso (1) qua pyHKuUNii 
1 P 
f@ uF, Q=F (=) [C) >d,.miroreny2,. C= {> BSAB CHAYaIa &, = 4 =e, 


a 3aTeM % = ie’, a = —ie!®, rye § BemecTBeHHO, COKUTb NOmyUeHHBIE 
HepaBeHCTBa H BOCIOJb30BaTbCA MPOW3BONbHOCTHIO 8. 3Hak paBeHCTBa JIA 


rel, Ff (2) & 
log (1 pi (2’) Cc Z M 2’ M3 e€AHHHYHOrO Kpyra ecTbh sHaveHHe Toi OHOSHAUHOL B 


STOM Kpyre BeTBH MHOPO3HaYHOH tbyHKUHH OT Z HAM Z’, KOTOpad OOpallaeTca B HyMb, 
COOTBETCTBeHHO, pH z=O0 umn z’=—O0. ‘ 
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\MOOBIX TOWeK Z = rei?, 2’ = rel?’ rye OS r <1, 9 Wo’ BemecTBeHHH, B OLeH- 
ke (3) Qocturaetca, nampumep, tbyukunamu f(z) =e-!?zen F(z) =eie2 1, 
Caeqctsue. JIpu ycaoeuax meopemot 1 umeem 


V0=2h0 12) <|1-f9 |< 4 
)t SV G—TzP) d—[2’P) ) 
ITpu mobeix z uz’ c|z|=|2’|<1 o6e oyenxu,seasomca mounoimu. 

ff SuaKk PaBeHCTBa B olleHKe (4) CHH3y ocTHraeTca B TOUKaX z= fre'?, 
(2% =re'?, HallpHMep, TeMH 2Ke (PYHKIMAMH, YTO H B Teopeme |, a B OMeHKe 


cBepxy — dyHkuuaMy f,,.(zZ)=fr(ie*?z) uF, (z) = 
_2V i= 
i-(2) = T+4irz- . 0<r<— il, 
Ucnonmsyx (po6uo-mmHelinoe mpeoOpasopanue mocKOcTH B CceOs, JerKo 


oOoOulHTb Teopemy | u caeqcTBHe 43 Hee Ha csyyali ABYX mOOBIX cbynKunii 


fx (2) u f2(z), OfHOMMCTHO oTOOpaxKatomjux Kpyr |z|<(1 Ha B3aHMHO He 
HaJleraiollve oOsacru. 


Teopema 2. Ecau f(z)€C, mo expyze|z|< 1 umeem mounole oyenku: 


egy? oe 


[log (1 —f?(2))| < — log (i —|z)), (5) 
f? (2) fF (2) F’ (0) [2 1? 
Toa |Site “) 
Ecau f (2)€C, mo 6 kpyee |\z|<c1 umeem mounyto oyenxy: 
tog GoGo = tos (1— f? (2) | << — og (112 P). (7) 
TleticrButTembHO, nycTb f(z)€C,. K dyxuKuuam f(z) u F(z) = aH TOU- 


KaM Zz H 2’=2zZ, |z|<(1, mpuMeHumo HepaBeHcTBo (3), TO H AaeT (5) B Ksac- 
; . 
ice C,. II[pumensaa x f(z) u F (0) =Fa7H WTouKkaM z u € = 1/2 HepaBeHcTBo 
(2), wtowsryuum (6) B ToM xe Kslacce. Hakonell, IpHMeHHB K JBYM TOCIeqHHM 
(yHKWUMAM HW TOUKAM HepaBeHcTBO (1) npu a, = a =e” wa, =e!®, a, = — el? 
C Haqviexattum 8, nomyuHM (7) B Kmacce C,. Ilepexom B HepaBeHcTBax (5) 
u (6) Kk mo6oh dyHKunn f(z) Kiacca C NerKo OCYyIeCTBIAeTCA HCIIOJIb3OBa- 
HHeM H3BeCTHOrO cooTHOWeHUA f (z)< f,(Z), [,(Z)€C,. 3HaK papenctsa B (5), 
(6) u (7) B TOUKez = re!? YMeeT MECTO, HallpuMep, AJA (yHKunH f(z) = e-!?z. 
CaeactBue. Ecau f(z)€C, mo @ xpyze|z|<c1 umeem mounele oyenku: 


1—|2P<I1- P< ae IOP OlS ae 


Ecau f(z) €C,, mo e xpyze |z|<1 umeem mounoie oyenku: 


z? f’ (z) f’ (0) 4 
ee me earzyre (t= (2) nl gas 
SHak paBeHCTBa B TOUKe Z = re’? JocTHraeTCA COOTBeTCTByIOMel U3 (PyHK- 
unit e—?z, f,, »(Z). Ouenka (8) cBepxy clefyer Takxe M3 TOUHOM OleHKH 
cpepxy |f(z)| aaa f(z) €C, neqaBno nowyyennoi J KeHkuHcom. 


JlenuHrpagcKoe: oTyenenne TJocrynu.10 
Maremaruueckoro uucTuTyTa uM. B. A. Crexnopa 8 III 1956 
Axkagzemuu uayk CCCP 


WMTHPOBAHHAS JIMTEPATYPA 


) 12, Nehari, Trans. Am. Math. Soc., 75, Ne 2, 256 (1953). 2 J. A. Jenkins, 
‘Trans. Am. Math. Soc., 76, Ne 3, 389 (1954). 
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Jloxsage Akagemun nayx CCCP 
a 1956. Tom 109, Ni 2 


MATEMATHKA 
M. MW. PPABAPb 


O 3AMEHE BPEMEHNM B JIMHAMHMYECKHX CHCTEMAX 
(IIpedcmasaeno axademukom A. H. Koamozoposeim 14 III 1956) 


Ilycrs R—xommaxt. J[vnamuyeckoit cucremo#, pacnonoxwenHol B R, 
Ha3bIBaeTCA HelpepbIBHaA OMHOMapametpuyeckad rpynma {S;} romeomoppus- 
mop S; Kommakta R ua ce6a. Ilapamerp ¢t HasblBaeTCA «BPeEMeHeEM» B CHCTeMe, 
a COBOKYMHOCTb Bcex ToueK S;x —TpaekTopHelt TouKH xE R. 


PaccMoTpuM jiBe uHaMMuecKHe cucTembI {S;} H {S;}, PaCMOsOXKeHHBIE B 
R u oOnaqawuye OfHuMU HW TeMH X%Ke TpaekTopuamu. [locneqHee o3sHauyaerT, 
yTO pH 060M x € R u mobo t (— co <ct <_ + oo) BBIMOJINAeTCH COOTHOLIEHHE 


Sots, (1) 


rye t= 9(x, t) — «PyHKUMA 3aMeHbr BPeMeHH» BAOJb TpaeKTOPHH, mpeobpa- 
3ylolulad cucTremy {S;} B cucremy {S,}. OOuwe cBolicTBa NOQOOHBIX yHKUHH 
3aMeHbI BPeMeHH TMOApoOHO usyuenbl B (+). Mbt OyfeM MpeqnouaraTb B JaJib- 
HeliueM, 4TO (byHKuNA (x, t) MoMycKaeT NpeycTaBseHHe 


t 3 
t= (x, t) = | F (Sp x) 48, (2) 


0 


rye F (x) —HenmpepbipHad BelllecTBeHHad (byHkuMaA TouKH x€R u F(x) >0 
Bcloly Ha R. OueBuAHO, 4TO (py HKIWHA t= (x, t), OOpaTuaa k PyHKuuH (2), 
OCYULECTBIAeT Mepexog oT cucTrembl {S-} K cucTeme {S;}, mpHuem 


t= (x,t) =| Fi(Syx)d9, rae Fy (2) = poy 
0 


Ilycrb, alee, m—HOPMMpOBaHHad, HepasiowKuMad UW WHBapMaHTHaA JA 
cuicTembl {S;} Mepa, olpef[esieHHad Ha HeKOTOpoM Teme %, coslep2Katem BCE 


OopedieBcKHe MHOMKeCTBa MpocrpanctrBa R. Torga, kak uspecrno (1), Mepa m, 
oupexeseHHad Ha B copmysolri 


m(A) = \ F (x) dm, (3) 
A 


Oyler HepasJIOXUMOM HM MHBapHanTHOH ja cucTemb! {S;}. Mp1 npeqnosoxKuM, 
uTO Mepa m Take HOPMHPOBaHa HM, CeAOBAaTeJIbHO, 


| F (x)dm = 1. 
R 


OHO W3 BaxKHeMWMX saad HCCeJOBaHHA 3aMeHbI BPeMeHH B JMHaMH- 
weCKHX CHCTeMaX ABIAeTCA CHefyloulad. BbitcHuTb, KaK MeHsAeTCA CHeKTf 
J[MHaMMYeECKOM CHCTeMbI Ip 3aMeHe BpeMeHH TuMa (2), U, B YacTHOCTH, HaliTy 
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YCOBNA, KOTOPBIM JOJLKHa YOBIeETBOPATh (byHKuHA F(x), AA Toro, YTOOBI 
cuctempl {S;} uv {S;} o6maqanu OMHAKOBLIMH cilekTpamn. * 
®opmysupyemble HuxKe TeopeMbl coyep2xKaT HeKOTOPble YCOBUA, JOCTaTOU- 


Hble WIA H3OMOPWu3Ma cucrem {S;} u {S;} HW TeM caMbIM JA CoBMaze- 
HHA UX CIHeKTPOB (?). 


Teopema 1. Ecau cyuyecmeyem onpedeaennas na R u usmepumas (Mm) 


eeluecmeeHHan dynkyua D(x) makas, amo npu,atobom duKcupoeannom t OAA 
noumu @ecex (6 Cmbicae mepot m) x€ R cnpasedaueo pasencmeo 


t 
@ (S;x) = O (x) +] (F (Spx) — 1) a9, (4) 


0 


mo cucmemot {S;} uw {S;} usomopaguol. 


HametuM kpaTko JOKa3aTeabcrBo Teopempl. TIpH moMoUIH. XOpOWiO H3BeCT- 
HOrO paccyKJeHus (7) MO2%XKHO MOKasaTb, UTO MyTeM HajWiexKallero H3MeHeHHA 


(yukunu O(x) Ha MHOXKECTBE M-Mepbl HYyJIb MOXKHO JOOHTHCHA TOFO, YTOOBI 


PpaBeHCTBO (4) BbINOHANOCh pH s060M ¢ BO BCex TOUKaX HeKOTOpOrO HHBAa- 
puaHTHorO ya cucTembl {S;} MHOxecTBa M nomHol m-meppl. Onpeyenum 
oToOpaxenne T MuHoxectBa M B ce6a creqyronjuM O6pasom: 


T(X%) = Souyx" Ana EM. (5) 


OueBHAHO, UTO pH oTOOpaxennu T KaxKyaa TouKa x € M nepememlaetca m0 


- cBoeH TpaeKTOpHu. 


IIposepum, uto T ocymlecrBaser u30mopdu3m cuctem {S;} u {S,}. Ipexye 
Bceero 7 mepeBoyuT cuctemy {S-} B {S;} c COXpaHeHHeM BpeMeHH, T. e. WA 
mo60H ToukH x€M wu swOoro t HMeeT MeCTO PaBeHCTBO 


PS Se x, (6) 


B camom jes, (4) o3HayaeT, uTOMpH moOoMxE Mu smo6omt O(S;x)= 
= ®(x) + 9(x, t) —t u, cneqoBarenbHo, npu modomt © (S,x) +t =t+ O(x), 
rye t= (x, t). TakuM oOpa30m, mpH m000M x€M u mo6om ct cipaBe, MBO 
paBeHCTBO Saez) »S7xX = S,-Sa@x X, KoTOpoe, B cuuty (1) 4 (5), paBHocuubHO (6). 

Jjanee HeTpyHO TpoBepuTb, 4yTO OTOOpaxKenHe T 1, oOpatHoe kK T, ompe- 
flennetca dopmy.o“ 


T(x) = S_ayx 


MH 06a oTOOpaxKeHHA HSMePHMBI. 

Octaetca moKa3aTb, ur0 m(A)=m(TA) Ana modoro Acz%B. Tlonoxum 
m* (A) = m(TA). Herpyquo mposeputb, uTo m* — HOopMHpoBaHHad Mepa, Hepas- 
JIOWKUMAA HW WHBapHaHTHad pia cuctempl {S,}. Ilycrb NM — mHBapnaHTHoe 
muoxectBo. TorgaT(N) = N u, caefopatenbuo, m"(N) =m (N). C apyroit 
cropoubl, B curly (3), m(NV)=m(N). Takum o6pasom, m*(N) = m(N) Qusi 
juO60rO HHBapHaHTHOrO MHOKeCTBA, OTKY{a, B CHJIy Hepa3JIO%KUMOCTH Mep 7", 
m, BbITeKaeT, YTO 9TH MePbI COBMaaloT TOxecTBeHHO. Teopema jOoKa3aHa. 

V3 treopempt 1 moryT ObITb NosyyeHbI Tak2%Ke CuJlefyoulHe Ba MmpeorxKe- 
HHA, KOTOpble MbI IIpHBeeM Oe3 LOKasaTeJIbCTB. 

Teopema 2. Ilycmo éolpasenue 


1 (UF (Gyx)) dds (7) 


npu t—> oo cunono cxodumcsa 6 L® (R) K dynKyuu ® (x). Tozda qdbopmyaa (5) 


ycmanasaueaem usomoppusm cucmem {S;} u {Sz}. 
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Teopema 3: Ecau Ona mnoocecmea mouwex x€R noaoocumeronott 
m-Mepbl 6bolINOAHAEMCA YCAOBUe 


t= 
Jim +) (( 1 — F (Sg x)) d9 de <0, (8) 
OFS ae 


mo cucmemo {S; u {S,} usomopdxot. Hsomopusm ycmanaeaueaemca opmy- 
Aou (5), npusrem 


cae) 
© (x)= fim rani (1 — F (Sy x)) d9-de. 
spaces 


B 3aKksmouenve cyeulaem cueyrouee 3ameuaHue. B cbopmyupoBsKe Teopempl | 
cucrempr {S;} nu {S;} mo cymlecTBy yyacTByoT paBHoupaBHo. Ecam na ofHy 
M3 CHcTeM, HallpumMep {S;}, HasIOXKUTb NONOMHUTebHOe Or paHvyeHHe, TO MOXK- 
HO TIOJYYNTb Csesyloulee SOoslee CHJIbHOe TpeqomeHHe. 

Teopema 4. ITycmo cucmema {S;} o6nadaem coOcmeennoti “uacrnomou 
A+ 0. Ecau cywecmeyem usmepumaa (m) eewecmeennan mynkyua ® (x) maxaa, 
umo OAs noumu ecex x&R eoinoansnemca paeexcmeo 


om/r 
® (Son x) = O(x) + \ (F (Sg x) — 1) dd, (9) 
ts 0 
mo cucmemot {Sj u {S,} usomopauot. 
@MyHKUHOHabHOe ypaBHeHve aHasorMuHoe (9) ObIN0 BHepBbIe MoOsyyeHO 
A. H. Kosmoropospim B (°). 


Mocxosckut MHCTHTYT Ilocrynuso 
XHMHYeCKOFO MaLIMHOCTpoeHHA 13 III 1956 


UMTMPOBAHHAS JIMUTEPATYPA 


‘ eee cee B. B. Ctrenauos, Marem. nee 7, (49), B. 1, 143 (1940). 
OX HH, Ycn. MatTem. HayK, 4, B. 2 (1949 2 .Koamoro os, JAH, 
93, Ne 5 (1953). . : i 
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Hoxnagn Akagemunu nwayx CCCP 
1956. Tom 109, N 2 


MATEMATHKA 


a 


WM. WH. JAHHWJIIOK 


OB OBINEM JJIJIMNTHYECKOM CHCTEME MEPBOrO NOPSAKA 
HM OB ABTOMOP®HbIX KBA3HAHAJIMTHYECKHX ®YHKILW AX 
HA NOBEPXHOCTAX 


(II pedcmasrexno axademuxom M. A. Jlaspenmvestia 30 I 1956) 


Tlombsyacb TepMHHOJOrHel, NOHATHAMH HW Mpesmomxenuamu us (1,2), mpu- 
BeJ[eM HEKOTOPble (PaKTbI, OTHOCHIMIMecH K -OOMeli 3JIMITHUeCKOM cHcTemMe 
AudepebHvaIbHbIX ypaBHeHHH MepBoro TopsKa «B WeJIOM», a TaK2Ke MOCTpo- 
HM aBTOMOP@HbIe KBasHaHaJHTHYeCKHe (PyHKUMH Ha MOBepXHOCTHAX. 

1. II[peqnono2%xuM, 4YTO Ha HeKOTOpOH NopepxHoctu R (uu Ha MpOH3BONb- 
HOM €€ YaCTH) 3aQaHbl Nowa nN? KOHTPaBapHaHTHBIX BeKTOPOB a%,, «= 1, 2; 
i, R= 1, 2,..., n>2*, Koropple MBI NpeMonomuM, Ja MpocToTH, H-He- 
IipepbiBHo ** yuddepenuupyembimu, H H-HeMpepbIBHbIe MOJIA CKaJAPOB Qip, 
jr» Iloq oOmeh guMTHYeCKOH cucTemol gudtbepeHuvatbHbIX YypaBHeHHii 
nepBoro MopsyKa Ha NOBepXHOCTH OyJeM MOHHMATb KOBapHaHTHble paBeHCTBa 


i 
ae Ou 
ik ax” 


Tun, KOTOpOMy IpHHayviexuT cuctTema (1), ompeyesnetca mo dopme 


+ Aint + fr =0. (1) 


De CO esl, Ceo petrol eh 
F=ar Ya, Ya,--- Yarns at "=E€E1 “Oia <<, oy 


re €'*" ecrb o6o6meHHEIT cumBpom Kpouexepa ((°), ra. II), a y. — upous- 
BOJIbHOe HENpepbIBHOe KOBapHaHTHOe Mose Ha R. Tlocnexyrome paccy*JeHuA 
OTHOCATCA K 9JIIHNTHYeCKOH cucTeme (1), 4TO, TO olpeyesenuio, o3sHayaeT, 
yTo dbopma YW — nosoxuTebHO-oNpejeseHHad. Orcioja culeqyeT, YTO Nn = 2m, 
m—esloe wiclo, H TO ~opmMa ‘VY mMoxeT ObITh MpecTaBieHa B Be Mpo- 
U3BeeHHA 
ay ic} a ic} Cus aoes 
Y = ay, Ye, -A%** Ya, Ya, - ++ Ye YBiny (2) 
(7) 

TIpHyeM (MOJIOKUTEJIbHO-OMpefeseHHble) TeH3Opbl @*° MoryT, KOHeEYHO, COBMa- 
aTb MexkYy coOOH Ha MpOH3BOJIbHBIX MHOKecTBax NopepxuoctH R. Kaacc 
peryJIApHbIX pellieHHli cucTemp! (1) onpeyemuM pw NOMOMM Tex %e Tpebo- 
Banu, uro u B (2). IIpuBoqumoe HHKe HHTerpadbHoe NpeycTaBeHHe pelenuli 
JlaeT BO3MOKHOCTh CYJHTb O HX AudPepenUMaJIbHbIX CBOHCTBaX B 3aBHCHMO- 
eTH OT JuddepenuvasIbHbIX CBOHCTB Nose a4, Gin, tie 


(i) 

2. IIpeqnonoxKuM, ITO KpaTHOCTH Ny, Mo,..., Mz TeH30poB a*®, i = |, 2,... 
.k<m, BXOAAMMX B paslomKeHHe (2), MOCTOAHHBI B paccMaTpBaemoli 
o6macru. B 9TOM cJy4ae, KaK H3BeCTHO, B JOOOH NapaMeTpHueCcKOH oKpect- 
HOCTH cucTema (1) HHeHHbIM HeBbIPOKAeCHHLIM IpeocOpasoBanHem (Cc Nepemex- 

* B jlaibueiliiem HHAeKCbl, HMeIOMLMe TeOMeTPHUeCKHH CMbICJI HW MpHHHMalouiMe 3Haye- 
nua 1, 2, 6yfyT O6o3HauaTbCA OyKBaMH rpeyecKoro aslaBHTa, a HHJeKCHI, JIMMIeCHHBIC 
TreoMeTpH4ecKoroO cMbICIa, — OyKBaMH NaTHHCKOTO asiaBuTa. Kpome TOTO, HCHOMb3SyeTCA 


paBusio «HemMOro HHJeKca» Np CyMMHpoBaHHH. 
** Tlon H-nenpepbiBHocTb!O NOHHMaeTca HenpepbIBHOCTh 10 enbyepy. 


i) 
Si 
(Se) 


HbIMH KOS(p(pHIMeHTaMH) HeH3BeCTHBIX (PYHKIMH MpHBOAHTCAH K HeKOTOPOMy 
KaHOHHYeCKOMY BUY. Ira oMepauuA, MpOMsBOAMMaA Hall CKaJlApaMu, UMeeT 
MHBapHaHTHbIlt CMBICJI}, elCTBATeIbHO, OOpallleHHe€ HEKCTOPbIX BeKTOPOB U3 
COBOKYMHOCTH @%, TOXKCCTBEHHO B HYyJIb, K YeMy B JaHHOM Cilyyae CBOAMTCH 


ykasaHHoe mpeoOpasopaHue, XOTH Obl B OJHOM MapaMeTpe BuleyeT 3a COOOi 
TOXKeCTBEHHOe HX HCYesHOBeHHe B JOGoM Mapamerpe. IIpHmMeHeHHas «B le- 
JOM», 9Ta oOMepaluaA mpespalijaer cucremy (1) B HOBylo 9JIJIMNTHYeCKyI0 
cHCTeMy, KOTOpad IIpH TMepeHyMepoBKe HeH3BeECTHBIX B KOBapHaHTOH opme 
uMeeT BH] 


jut OL but Gg = aan aaa 
sae it Peumeet (ona Seen (3) 
CSU A hae: 
(i) : (ay. 9) 
IIpu stom d®@=0, j=1, m+), mta,+1,...,m—tt |, co == Ch aeaee 
Somes (m—np+2) es 
1. ==c8,...,c¢ ==c® =...==c8. Toma texsopos c®, d® umewr Ty xe riaj- 
a? ae a a o a 


KOCTb, YTO WH TOMA az, a MOJIA BEKTOPOB Gar, as og,  H-HenpepbIBHBl. 


O6o3Hauaa: 
; (s) (8) (s) (s) —(s) Fiala 7 
PSUs te, Op == Ge ice ., bY, eee dy +P ick a: | ; 


Le ASLO _ (6S), 6) (s) 

Aan = F[(or +28 5e) + i CB, ~ Bey) 

(s) 4 F/@) — @),(s) _(s) (s) (s) 

Bis ot Gar — CB By +i? ger+ oy 
MU HCHOb3yA OOOOLIeHHbIe OMepaTopbl Komi (1), cucremy (3) 3amMuieM B Cule- 
WytouleH KOMIIJIeKCHOM KOBapHaHTHOH opme: 

i (i) ofits sofia) 

LOS Se pe 


CDs i) 
Pe cael ar 5 ar ‘ ®,. 4 
0, 2° OF ax® OT ax® delet Beck a (4) 


3. O6osHayHM uepes G xKOpaHOBy OONacTb, OrpaHHyeHHy!0 KOHCUHBbIM 
YMCJIOM KYCOUHO-rlayqKHX He NepeceKalolluxXcA 3aMKHYTHIX KOHTYpoOB I";, npu- 
yeM IIpeANoIOx%KUM, YTO MHOKecTBO G + I, 7 = LT;, komnaxtuo ua R. Ilycrp, 

(i) (i) 
Kpome TOrO, 2; —KBa3svrapMoHMyecKHe (PyHKuHH [puna B G,a gy— UM CO- 
IIpA2XKeHHbIe MO BTOPOMy apryMeHTY KBasHrapMOHHYeCKHe (PYHKUMU, OTBEUAIO- 
(i) 


ilHe TeH30pam c® COOTBeTCTBeHHO (*). 


Teopema 1.J[as mozo umo6et cucmema mynxyuti f Oaeana pewenue 
cucmemb. (4) 6 o6aacmu G, Heodxodumo u Oocmamo4Ho, umobbL OHA yOOBAe- 
Mé6OpANA CUCMeMe UNMe2PpAAbHNolX YPABHeHUtt 


P2=F@Q+\OEG FONG aR Olde; (5) 


G 


deco bynkyuu FT oOHOsKAYHO ONpedeASHOMCA No epaHUdAolm sNavenuAM GbYH- 

; sn 

Kyun f” Npu NoMOUWU KOMNAeKCHOSHAYNOIX ynKyull g' = g,+ igs, a AOpAa 
ant 

I's, I's, mooce odHOsHa4HO OnpedeAnemole No MyHKyUAM g", UMeIoOmM NpU CoB- 

nadeHuu apeymeNmos NoAApHole OCobeHHOCMU MO4KO Nepeo2eo nopadKa. Kpome 

moeo, cucmema (5) umeem pewenue npu awbolx gynxyuax F', ecau 

Ares BY = 0). sr. 

OrmeTuM, 4TO H3BeCTHad cucreMa ypaBHenuli JIupaxa (cm., Hanpumep, (3), 
crp. 182) B pelATHBUCTCKOH KBaHTOBOM TeOPHM 92IeKTpoHa B TOM cay4ae, 
Kora pellenve ee HileTcH B (popme Y" = fP (x1, x?)e/ (Tax HasbiBaeMbili 
CTalMOHapHbIM CJlyuali), IPpHBOAMTCA K BUY, ABAIOWeMyca YaCTHBIM Cyaaem 
CHCTeMbI (4), IPHYeM HHTerpadbHOe MpescTaBJeHHe BOWHOBBIX (PyHKWHM 3Ha- 
JATeIbHO yMpoulaeTcH MO CpaBHeHHIO C OOUIMM Cry4yaem. 
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4. MYHKUMH, HHBapHaHTHbIe OTHOCHTebHO HeKOTOpoli rpynnbl, Ha3bi- 
3aIOTCA ABTOMOP(HbIMH (OTHOCHTeIbHO AaHHoli rpynupl). Jia KBasHaHaUTu- 


HiecKUX PYHKUAH B NpeANOORKeHHAX Ha Tome aj, ClemaHHbIxX se ('), cupaBequBa 
/feopema eJMHCTBEHHOCTH, aHaJIOrM4Had TeopeMe eHHCTBeEHHOCTH B Teopul 
HAHANMTHYECKUX PYHKUMH, MOITOMY B TeOpHH KBasHaHAJIMTHUeCKUX aBTOMoOptp- 
#bixX (YHKUHH MoryT HMeTb [IpMMeHeHHe, Kak H B aHaJIMTHYeCKOM cuyyae, 
WfobKO Tak HAa3bIBaeMble COOCTBEHHO pa3PbIBHbIe rpyltibl MpeoOpasopaunuii. 
LUHTaHt, UTO Taka rpynla H HHBapHaHTHas MO OTHOLICHHIO K Hell Hecamoco- 
(pa2KeHHaAd CHCTeMa THepBoro NopsAKa, olpeeriuioulat kKBasHaHasuTHYeCKHe 
*PyHKUMH, AaHbI, MBI NOCTPOHM aBToMOp(*HbIe KBa3HaHaIMTHYecKHe PYHKUHH. 
(Ipu stom tone «/ MbI MpeANo0x%xXHM PaBHOMepPHO OrpaHuyeHHbM Ha R. 


O6osHauuM yepes Ry plMaHOBO MpocTpaHcTBo, «OasHcHbIM MHOroobpasiiem» 
KOTOPOrO CJIYXUT HCXOMHAA MOBEPXHOCTb, a METPHYECKHM TEH30POM — CHMMeT- 
pHyeckHi TeH30p gi;.Bompoc O BO8MOXHOCTH PHMaHOBOli MeTpusalluH 
MOBepXHoOCcTeH Cc NpeqNooKeHHOH cTeneHbIO TaqKOCTH Bcerya pemaeres B 
UMOTOKUTeIbHOM cMbIcIe ((4), § 12). [IpeqnonoxKuM, To m106ad KOMMAKTHaH 
wacTtb GC R NoKpbipaeTCH KOHEUHLIM UYHCJIOM TeoesHuecKHX MHOroyroub- 
HHKOB («(PyHaMeHTaIbHbIX OGacTeliy) CeTH 3aqaHHOl COOcTBeHHO pa3pbiB- 
Hol rpynus NV _BwKeHult mpoctpanctsa Ro. 

Ilycrb, qanee, {Mnt, n=1, 2,...,—MomMroHambHOoe MoKpbiTHe NoBepx- 
Hoctu R takoe, uTo OOpa3 Kaxyoro M, Up HeKOTOpOM BbIGOpe JOKaJIbHbIX 
TapaMeTpoB Zp, WeJIMKOM MoOMelljaeTcA B C(HHHYHOM HapaMeTpHuecKoM Kpyre. 
IlpeqnonoxuM, 4TO 4HCAIO 


Si >I) thas Ars =+ 6%, 


ax! ax! 
My 


KOHeCYHO XOTA Obl JIA OWHOrO ToKpbiTua {Mp}. 

IIpeqnomoxKuM, HaKOHell, ¥YTO NoBepxHocTb R pacnosoxweHa Ha HeKOTOPO! 
oObemMjomjeH moBepxHoctH A’ uw uTO Ha MocweqHeH 3agqaHa dyHKuua A, 
HellpepbiBHO u@depenuupyemaa Ha R’, kBasHaHamuTHYecKad Ha R uw uMerwllar 
B KayecTBe ocoGeHHocTeHh Ha R TOMbKO KOHEYHOe U4HCIO, NomocoB Q,, He 
JeKalluX Ha panne nopepxHoctH R. ObosHayuM yepes Q,€R HekoTopyio0 
(PHKCHPOBaHHy!O TOUKYy, He COBMaalollly!o HH C NowocaMH Q,, HH C OOpa3samu 
~T,Q, moumtocos mpu oTro6paxenuax T, rpynnsl NV, u cocraBuM pay 


co 
0(Q) = WH{Tr(Q)}, H{Ta(Q)} =h {Tr (Q)} ALT r(Qo)}- (6) 
k=0.- 

B ciesaHHbix MpesqmosoKeHHAX HMeeT MeCTO CJlefylollad Teopema. 

Teopema 2. Pad (6) cxodumca paenomepHo eHympu R u ene noariwcoée 
Q, u ux obpas0e T,Q; u npedcmaeasem, Kpome mozo, aemomopqxyto omHo- 
cumeaonho epynne. N Keasuanaaumuueckyio «mepomopdryio» ynKyuIo Ha 
— nogepxnocmu R. ' 

OrmeTHM, 4TO JOKasaTebCTBO STOH TeOpeMbI OMMpaercsH, KPOMe YKasaHHOlt 
B(!) NOMHOTHIE mpocrpancTBa Hq kBasvanaMTMYeCKUX (PyHKUHH, Ha CwJlefy}0- 
Imee yTBepxKeHHe: 

Teopema 3. Hs cxodumocmu nekomopoti nocaedosameaonocmu, npunad- 
Aewaweli npocmpaxcmey Fe, no nopmes eolmekaem paenuomepnaa ee cxodu- 
mocmb exHympu G. ; ; 

Bee cka3aHHoe ClIpaBeqIMBO, B YACTHOCTH, H AIA aHaJIMTHYeCKUX (PyHKUA 
Ha HeKOTOpOM PHMaHOBOM MOBepXHOCTH. 


JIbBopcKuit TocyfapcTBeHHbIM YyHHBepCuTeT Tlocrynu.10 
um. Mp. PpanKo 30 I 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1Y.U. Tanuawtk, JAH, 105, No 1 (1955. *H. UW. Hanuawk, TAH, 109, 
Ne 1 (1956). 3B. A. ®ox, Hayana xBanTosoi mexanuxu, 1932. 4H. CTuupod, 
Tononorua Kocnix npouspefenni, WI, 1953. © O. BeOaeu, Mupapuantot Audbiepex- 
UvabHbIX KBagpaTHuHEIx dopm, WJ, 1948. 
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JIoxnagn Akagemuu nayrk CCCP 
. 1956. Tom 109, Ni 2 


\ 


MATEMATHKA 
K. B, 3A.MPAKA 


O CHCTEME HEJIMHEMHbIX JMSSEPEHI[MAJIbBHbIX YPABHEHUM, — 
COJEP)KAWIEH MAJIbIA MAPAMETP IPH HEKOTOPbIX 
MPOHSBOJHBIX 


(I1pedcmasaecno axademuxom H. H. Bozoawbosem 5 III 1956) 


PaccMorpHM cucTremy JudpepeniMasIbubIxX ypaBHeHuli 
d t : 
Fateh), Hl) = ms (1) 

d f 
po = F(x, 2,2), 2 (to) = 2%, (1') 


re x u f—/-MepuHble, a 2 v F —m-MepHble BeKTOPbl, HM BbIPOKJCHHYIO H 
ycpewHeHHy!0 110 apryMeHTy cHcTeMy - 


d —— a= 
hg sea (Eo) = ips (2) 
z= 9(%, t), (2') 
rye 
A r 
Feet) lire — \ ie, Z, ty Vy dy, 
T> © * 


a BeKTOp zo(x, t) — HeKOTOpbIM KOpeHb cucTempI F = 0. 

JjokaxkeM, 4YTO IPH HeKOTOPHIX IpeANOORKeCHHAX OTHOCHTEJIbHO BXO]A- 
IMMX B 3TH CHCTeMbl (pyHKWMM pellleHve cucTempl (1), (1’) upH »—-O0 crpe- 
MHTCH K PeIIeCHHIO BbIPOKAeCHHOM WM ycpeqHeEHHOM lo apryMmeuty t/p» cucreme 
(2), (2’). Cucrema (1), (1’) mpu orcyrcrBHu aprymenta t/», cBoquTCA kK 
cucteme Tuxonopa —Ipammretina (?,°), a pH HamMuMH 9TOrO aprymenta 
B He MOryT NOABHTbCH ObICTpO KOJeOsoUMeca ueHbI. B cayyae orcytT- 
CTBHA apryMeHToB z u ¢ cucrTema (1), (1’) cBoqurca kK cuCTeme B CTaH- 
WapTHoH dopme (+). J,oKasarenberBo Oyler OcCHOBaHO Ha CJleqylomlux JByx 
JIEMMaX. 

Jlemma 1. Ecau Ona cucmemot 


= =Y (x,y, et) +pP(s), Y (x, 0, pt) =0, 


ede y u Y —m-mepnole eexmopel; x —n-mepHoul seexmop, @ 3samkHymot 
obaacmu O< t= pr<cLl, xEG, |y|<p, K Komopoti npunadrexcum mouka 
(fo, Xo, Yo), 6OINOAHSOMNCA YCAOBUA: 

a) a <eM, | P (|< N (M, N —nocmosunoe «ucaa); 

0) KOpHu xapakmepucmuueckoeo ypasnenua Det || pE — A\|=0 ydoesemeo- 
psiom ycaoeuio Re {p; (x, pt)} <—a<0 (mampuya A= (OY, /0y;),_9); 
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| _B) eekmop Y u eeo npouseoduole no ecem apeymenmam Oo SMOPOED: no- 
IAOKA BKAIOUUMEABHO Hen pe poleHol, 


mo Olax pewenua amoti cucmembl umeem mecmo oyenxa * 


—— (t—T)) 
Iv(t)|<pe § + fpe, 
| SKN ,. 2h V (n—1)"4 
20€ 01 + 14P2<0, Py = K | y (to) |, 02 = i fon costae ee (M,=const). 


JloKasaTeJIbCTBO 3TOM JeMMBI H3s102%KCHO B CTaTbe aBTopa (ae 
B jambuHelitiem uepes X (x, t) Oymem OO03HaYaTb f-MepHbili BeKTop, 
WIpeAeJeHHbIN Id BCex 3HaueHHii tf >O uw fa 3HaueHHit x 43 ooacTH D 
’1-MepHOro MIpocTpaHcTsBa. 
Jlemma 2. /Iycmo qdynxyua X (x,t) @ nekomopoti o6aacmu D ydo- 
sAemb6opseEM YCAOBUAM: 
pa) |X (x, t)|< Ma; |X (x, t)—X (x, t)| <A] xx" | (My 70: 
CMOAHHOLE) ; 
6) pasnomepHo no x @ D cytwecmeyem npedear 


r 
: 4 
Jim yp \ X (4, 9) dv = Xo x) 
0 


ec 


B) pewenue §=¢(t) ypaenenun 
ai = Xo(8) (M) 


mecme Co céeoeli 4-oKpecmxocmoto aexcum @ D. 
Toezda s10b6elm nocmosnnoim 6, 7, L, C, C1 MOHCHO Conocmaeumb maKoe 
uw >0, umo pewernue ypaeHenun 


& = pX (x, t) +E, -(N) 


ZR StEz, : 
de [E|<w?C+ Cie * - coenadaniwee c &=&(t) npu t=ty, omau- 
4uaemca om &(t) meHowe, vem wa 4, Na ecem unmepeane [0,L/y], 
| x(t) —&(t)|<cy Ona ecex pcp’. 

Jloka3saTeAbCTBO. SamMerHM, 4TO, cormacHo Teopeme H. H. Boro- 
wooosa (1), pH cbopMyJIMpOBaHHbIX B JIEMMe yCJIOBHAX JM pelleHuit 


d dé e 
== X (a, ale Fi Xo (6) 


MMeIOT MeECTO HeEpaBeHCTBa 


lo(t)—E(t)|<n/2, lolt)—§@)|< 8/2 (A) 


Ha uHTeppase [0, L/M] yaa Bcex p< py. 
PaccmaTpHBasd Tellepb [Ba ypaBHeHHA 


dw 


HiuX(x, +E, F=rX(o, 4), 
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leaned 2 
fF) = [X (4 H—X(, HIE, | <p lx—el +E] 
* : ee 
|x—ol< er \E\dr<e™ \ Foon uC ye Jade = 

Lo t 


8C Bae) 
=e [pc te) +p (1 ee 


a 


| x(t) 0) <ne™ (uct + =) 


ya pcex t, AA KOTOpEIX © (t) IpHHagmexurt obsactu D, | x(t) —o(t)|<6/2. 
3S" 


Ne . 9 hes 
Tlonox%xKMM Tellepb fp) = rye 6° = min(6, 7). Torga 


22 (GT 8Ci 7 oy 
quia t, Jlexkallux B uHTeppane OKt), <t<L/p, BbIMOMHAIOTCH HepaBeHCTBa 


|x(t)—e(t)|<6/2, |x(t)-—e(f)|<4/2 (B) 


ia BCeX p<p,. CneqoBaTembHO, Aa BcexX pop’, rye p= min (Py, Po), 
OJMHOBPeMeHHO BBIMOJHAIOTCA ‘HepaBeHcTBa (A) u (B), moxTOMy HMeeM 


lx(t)—E(|<u, [xt)—FE)|<e. 


Ilpumeuanue. JlokKa3aHHaa semMmMa 2 ocTaeTca B CHuJIe, CCH BMeCTO 
ypapuennlt (N) u (M) paccmaTpuBaTb ypaBHeHHA 


tt _ wi(x, 9 (x, pt), pe, ) +E = pX (x, wt, t) +E, N) 
T= fol (6 ut), ut) = pXo (E, pt), oS 


f(s, e (6, pt), pt, v)dv, a cbynkuna (x, pt) 


ofeTy 


: : 1 
re fo(& (8 wt), pt) SS 


HellpepbIBHa BMeCTe C Me€PpBbIMH MPOM3BOAHbIMH TIO BCeM apryMeHTaM. 
J\eHicTBHTeJIbHO, BBOJA HOBYIO 3aBHCHMy!o WepeMeHHy!Io «= pt, Mbl 
MO%KeM 3allHcaTb’ ypaBHeHusa (N’) uw (M’) B Buze 


GuUx Ge OE, B= ps; (N") 


ss oa wx (, a), ae =f, (M”) 


JIA KOTOPbIX BBINOJIHAIOTCA BCe YCJIOBHA JeMMbI 2. 

Ilepexoqa x cucremam (1), (1’) uw (2), (2’), Oymem mpegnonaratb, uTO 
B 3aMKHYTOH oOnacTH O<t<CL, x€G, |z—¢(x, t)| <p, K KoTopow mpu- 
Hale%KUT TOUKA (ty, Xo, Zp), BeKTOp f HelpepbIBeH BMecTe C TepBbIMH 
MpOH3BOJHBIMH 110 BCeM Z HM yfOBJeTBOpser ycnoBuio Jlunumya no x, 
BekTop f HellpepbIBeH BMeCTe CO CBOHMH TIpOH3BOJHbIMH JO BTOpOro MHO- 
PANKA BKIIOUNTEIbHO TO BCeM apryMeHTaM, ypaBHeHue F =O jonyckael 
HeIPepbIBHble BMeCTe C Ne€pBbIMH MPOH3BOAHbIMA TO BCe€M apryMeHTaM H30- 
JIMPpOBaHHble pelleHun z= (x, ft). 


Bgoya B cucremax (1), (1’) u (2), (2’) sameny ¢ = px, TlepemuleM HX, 
COOTBETCTBEHHO, B (bopme 


dx 


dt a wf (x; Z, Ut, ah (3) 
d 
= = F (x, e Wt); (3% 
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dx 


acre To (x, 2 Wt); (4) 


z= (x, pr). (4’) 
. IIpumensaa k cucteme (3), (3’) nogcTaHoBKy z= @ (x, pt) + y, nojyyaem 
| cucTremy 
dx 
Fe HE, O+Y, ptyt); (5) 
dy ; 0Or ., 00 : 
a P(e +y, et) —p (52 ‘ 3) » F(x, 2, pt) = 0. (9') 


Teopema. Ecau: 
a) KOpHu p;(X, Wt) xXapakmepucmuueckoeo ypasnenun Det|| pE == Ale) 
» (mampuya A= (OF; /02j)y-9; E—edunuunaa mampuya) ydoeaemeopaim 
ycaoeuio Re {p, (x, pt)} < —a4 <0; 

6) @ KaxOolti mouKe yKasanHott OOAaCMU CYytecmeyem npeden 


3 1 
lim =| F(x, 2 vt, dy = fo(x, @ H9)s 
T+ 
0 

B) pewenue x= x(t) ypaenenusn (4) emecme co céecett 6-oKpecmnocmoro 
Aencum 6 G, 
mo pewenue cucmemol (1), (1’) npu »—->O0 cmpemumca K pewenuio cucmemot 

/ 

Fy 5. (2')- 

JokasateabersBo. Tak Kak Bce ycIOBHA JIemMMbI | jad ypaBHeHHa 
(5’) BBITMOJHAIOTCH, TO [WIA erO PeleHHA HMeeM CILeHKY 


a 


To) 


ly(=)|<aC 4 + [4p 
WM, Kak CJIeqCTBHe, Mosyyaem 


Tray.) =, ITM 2 (Os cc) 
p> 0 p> 0 


x | 
| 
-C 
= 
== 
ay 


Tlepenuinem ypaBHeune (5) B dopme 


dx 
Ae ae & Bt, t) + fe (*, 9 + OY, Bt, t) Y= 
=pf(x,9, 4,71) +E (O<b<1)), (6) 
sy) 
rye |E|<w?C+pCye ° , 
Tak KaK BCe yCJIOBHA JIeMMbI 2 Jd ypaBHeHHA (6) BBITOHAIOTCA, TO 
Ia BCeX 1»< yp" MMeIOT MeCTO HepaBeHCTBa 


|x (p, ct) — x (we, t)l<y, [x (, ct) — x (pH, 2) 1 <8, 


rye x(p, t)— pemenve ypaBHenua (4), coBmayatollee C X(p, 7) B TOUke 
<=} 0H 4—CKOJb YFOMHO MaJble NOJOKUTeIbHBIE YHCIA. 

B 3akmioueHHe aBTop MOub3syeTca CulyyaeM BbIPasHTb TuryOoKy10 Ovwlaro- 
japocts H. H. Boromo6opy 3a WeHHble COBeTHI pH BbIMIOJHeEHHM HacTosMel 
padotsl. i 


Viuncturyr maTemMaTuku Tlocryns10 
Axkajfemuu HayK CCCP 12 II 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1H. H. Boroawo6os, lO. A. MutponoabeKkua dt, Acumnroruyeckne MeTOBI 

B TeOPpHH HesMHelinpIx KONeOaHHi, 1955, erp. 369—376. °* A. H. Tuxouos, Mateo. cOopH., 

22 (64), No 2, 193 (1948). * H.C. Tpaamre in, JAH, 65, Ne 6, 789 (1949). ike 1B; 
3anupaxa, Joxn. AH YCCP Ne 3 (1956). 
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Jloxaayn Axanemun wayr CCCP 
; 1956. Tom 109, Ne 2 i 
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MATEMATHKA 


B. K. KOPOBKOB 
PEAJIM3AUHUH CHMMETPHYUECKHX ®YHKUHM B KJIACCE /7-CXEM 
(ITpedcmasneno akademuxom M. B. Kendoiumem 13 III 1956) 


Oynoli 43 OCHOBHBIX 3ajau B TEOPHH CXeM ABJIAeTCA peamusaunA PyHKUMA 
asIreOpbl JOrHKU MocpeACTBOM KOHTAKTHbIX CXeM, CoepxKalluX MHHMMaJIbHOe 
YHCO KOHTaKToB. B cayyae KOHTaKTHBIX J7-cxem (7) 8Ta 3afjaua 9KBUBAaJIeEHTHA 
3ajlaye 0 BbIPaxKeHHH (pyHKUMY Yepes OasHcHble (PyHKUMH — KOHbIOHKUHIO, AU3b- 
IOHKUMIO MH OTpHIaHHe —nNocpefcTBOM (opMYJI, B KOTOPBbIX 3HaK OTPpHWaHHA 
BCTpedaeTCA TOMbKO Hal 3HaKAaMH 3JICMCHTApHbIX MepeMeHHbIX. B cumy Tocaey- 
Hero 3aMeyaHua pH usyyenHu J/-cxem JocTaTOUHO OrpaHWYHTbcA paccMoTpe- 
HHeM TIpefcTaBJeHHd (PYHKUHH areOpbl JOrHKH B Bue POPMYA YykKa3aHHoro 
Tua. 

H3pecTHo, 4TO m106ad (YHKUUA aJreOpbl JIOPMKM, 3aBMcAllan OT mM MepemMeH- 
HbIX, 3allHCbIBaeTCH B Bue (POpMYyJbl, NOCTPOeHHOH NocpeAcTBoM onepalul 
KOHDbIOHKIMM, JU3bIOHKUMH HU OTPHUAHUA HU cofepxamleH He Gomee 3-27-1—2 
3HaKOB MepemeHubIX. M3pecTHo Takxe (7), YTO OObIIHHCTBO (PYHKUHH, 3aBHCA- 
IlUX OT # TepeMeHHbIX, TpeOyeT AIA CBoOeH 3anvHcH B Bue PopMy Toro %*e Tua 
qa n ’ 
cent!) (ip “> N (c)) 3HakoB NepeMeHHbIX. Takum o6pa3om, 
OOJIbLIMHCTBO (PYHKUMK, 3aBHCAMIMX OT N Me€PCMeHHbIX, 3aNHCbIBaloTcA Mocpey- 
CTBOM Onlepauul &, \/ 4 rpoMo3{KUMH (popMyviaMH. Bro *e BpeMa NpakTuyeckHh 
MHTepec pecTaBAIOT JIMUIb (yHKUMH, olycKatwulwe mpocroe mpez-. 
cTaBJleHHe B KJIacce (opMyJI HEKOTOPOroO Bua, B YacTHOCTH, (PopMysI, MocTpoeH- 
HbIX NocpeAcTBom onepauul &, \/u . Tipu usyyenuu dyHKuNH, UMerIOuLHX Ipo- 
‘CTY!0 3allHCb B BUe (OPMYVIbI ONpeAeIeEHHOrO Bua, ECTECTBEHHO IIbITATbCA Cy- 
*KaTb Kacc paccCMaTPHBaeMbIX (PPYHKUMH. TakKHMH KJlaccaMH ABJIAIOTCA, HalpH- 
Mep, KJIaCC JIMHeMHbIX (YHKUMH, Kacc CHMMeTPHY¥eCKHX (PYHKUMM U Ap. 

B nacTosmel 3ameTke HccleqyeTca Klacc CHMMeTpHueCcKuX (byHkunu*. Cre- 
yeT OTMeTHTb, UTO H BSTOM CJyYae 3ajlaua oO BbIPAKeHHH (PyYHKUMU Yepes He- 
KOTOpble Oa3HCHble (PYHKIUMH C MHHUMAJIbHBIM YHCOM 3HAKOB TlepeMeHHbIX Mpey- 
CTABIAHET H3BECTHBIC TPYAHOCTH UW MPHXOAMTCA JOBOJbCTBOBATbCA PeLICHHeM, B 
HEKOTOPOM CMbICJIe OJIM3KHM K MHHHMaJIbHOMy. Syecb aeTcA MeTOA MocTpoeHHA 
(opMys Qua CHMMeTpHyecKkHX *yHKUMH C UCMONb3OBaHHeM oNepaunl &, \/ vu 
M MOKa3bIBaeTCH, YTO KakKad CHMMeTpHyecKad (YHKUMA, 3aBMCAaA OT Nn 
MepeCMCHHbIX, MOMKET ObITh 3alHCcaHa NocpeACTBOM (pOpMYvIbI FaHHOrO Bua C UH- 
COM 3HaKOB Te€peMeHHBIX NopsAyKa Clogs n-1'/2!08an+'le 


Onpegewaenue. Cummerpuyeckoit cbynkivel anreOppl JOrHKH Ha3biBaeTca 
(pyHKUHA Bua 


He MeHee GEM 


f (Xe; %g, 0 Sika es V XB xS2R 2. . AK" 
6, +6,+...-o,=hk; 
(T1562 yeeey Ta) 
rye 
ee Xi MPH 9; = ys 
4; pu o;= O07 MOC R= ne Ore nd 


* O pealusalun mHHeHHBIX dyHKunii B Kaacce [J-cxem cm. (8). 
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~Uncna k; HaspiBaiorca padouumu uncnamu. Cummerpnueckas (pyHKUHA Ha- 
| SbIBACTCH SJIEMCHTaPHOM, eCJIM OHA HMeeT OHO padouee YucO (r = 1). 
Tlia oOnerueHHa JabHeliWMx BbIKIaOK BBeJeM OGO3HATeHUA: ft —oue- 
| MeHTapHag CHMMe TB AyeCK as (PyHKUMA, rye m-—unNcNO MepeMeHHBIX, a k— 
 paGouee uncio; Si — KomuuecTBO 3HaKOB NlepeMeHHEIX B sanucH cbyHKuuH fp, 
mipeyaraeMol B JjaHHOH 3aMerTKe. 
Cytb MeToya 3akm10¥aeTCA B NOCTPOeHHM pekKyppeHTHOH (bopMysI, KOTO- 
| pad cBasbiBaeT (PyHKUMIO 3 JaHHOrO Kvlacca, SaBHcsIy!o OT N MepeMeHHEIX, 
C @yHKUHAMH M3 TOrO %e KsIacca (xommlonentamn) OT MeHbIuero UHCsIa mMepe- 
MEHHBIX, Pie Ha POCT YHCIa KOMIIOHEHT HaJlOoxKeHO HeKOTOpOe oOrpanuvyenne. 
PaccmoTpuMm CHayala 9JIeMeHTapHble CHMMeTpHuecKkhe (yHKUMH. 
Teopema 1. Jlw6yto arzemenmapnyto CummempuuecKyi0 YNKYUIO MODCHO, 
ucnoAbosys onepayuu &, \/, , 3anucamb dopmyaoti, codepocaweli ne O6ozee, 
dem c,-Q108r Pt llognl/2 & syaKog nepemeHHelx. 


JlokasatTeabcrsBo. B caygae smemMeHTapHbIX CHMMeTpHyeCKHX (pyHK- 
“UHH HCHOb3yeM O4eEBHAHOe COOTOLIeHHe 


in V (Fn) SPY ) ecu k<|F]; : (1) 


jr= V 2) pay ,  ecsH k>[F], (1a) 

i=k+ o|-n % é ‘ 

rye ijn — PYHKUHA OT MepBbIXx [> Tlep€MeHHDIX; r[4] — (pyHKUMA OT 
a 2 


aN ot od fina oe : 
OCTaJbHBIX TepeMeHHbIX. Cuyuali k>|F] JIerKO IpvBOJHTCA K TepBomy, 
~e@CJIH 3aMeTHTb, 4TO 


PE iboacaset - Vn) SSP ey has PE OP Re) (2) 
U3 dopmys (1) u (2) HuMmeem: 


Sea (3) 
a lIpH e<[4]: 


i k-i 4 
Arh de) © 


YJ 


ae Ss Siac setae (5) 
ee Perea 1a. 


a 


a 


h h—1 
VWi3 nocmequero caeyyer, uTo npH k<|+] yMeem Sa.> 0, , Tak Kak 
Sf] 0. S* male >0. Yuntpipaa (3), Nosygaem, uTO cama XyAMad SallCb 
ry 


TIpH 9TOM MeTOse (TO THCY 3HakOB llepeMeHHbIX) Oyler y (yHKUHM C pa- 
6ouuM uncom k =|5 i Ecnu Mbl OW@HHM UNCJIO TepeMeHHBIX B (bopMye 


* Hue a Cy 6yaer noslyyena olleHKa ¢; < 18,70. tis 


atolt (pyHKILHH, TO TOJIyYHM OWeHKy CBepXy VIA JOOOH 9JIeMeHTAapHOW CHM- 
MeTpHyeckoli (pyHKUHH. CHayasia oneHKy OyJeM HCKaTb WIA MOCJMe{OBATeIb- 


m 
HOCTH 71, lipegqcrapsisioulux crenenu 2: 1, 2,4, 8, 16,... Vrax, uMeem: 1 = 2°, 


A PRGA 0 See ae Vcnomp3ys (3), nomy4um 
= 4S na a sie ae va 2Se m1 =p S pemuiecte cee hig © 
SACO me Tenepb BocnouIb3yemca paBeHCTBOM (5): keels = 4S a " : 
“qb pani OS int! 45% y og = 450m 1 ot 4S + 1OSt cy ee 
ft 12st 2h ills =...=4 a5 (D495 isa eek Ha ocnopanun (3) 
enree) Siggis: rs 

gin—2_4 gn—3,_4 


Sin ane Ges rs Ron Be octet » Sica) 2am 
i=0 i= 


foe EOD) (OEE Oy ee cae (6) 
Yuutprpaa, uro S$ = 4; SL= 12; S?=16 u uto 2(2”* 4+ 2)...(2?+ 2) = 


2 
m*—m —4A m—2 m2—m—4 m*—m 


=2 ? I (1 +. 57) <1,5625-2 2 * jomyyaem Sm <18,75-2 


j=2 


L n 
Jlerko BuyeTb, YTO TIpH RG [+ 


logen]’+[logsn] 
roy Se 218.75. 2 (0 < k <n). Teopema joka3ana. 
— Sameuwanue. Moxuo nowyyuTb M TOUHYIO OLeHKy JIA 9JIEMeHTapHOH CHM- 
MeTpHueCKOH (PyYHKILHH C JOObIM paOouHM YHCJIOM & JIA MOCeAOBAaTeIbHOCTH 1, 


P hy 0 1 0 
ABJIAIOUIMXCA CTenmeHamu 2. OuepuyHo, uTOo Som =2", Tora Sim = Som + 


| Shi1 >> Sh. Tlostomy, ecau 2” <n 


St m1 2 2 (Sint aS nes) = eo 
Hpogomkan stor (mponecc fasbuie, nonyyum Som = 2" (Ci ,— 2); Sim = 
= 2" (Cig 2M —3); Sim = 2" (Cas m* — 4m — 2). BooOuye MoxKHO BOC- 


MOJIb30BaTbCAH MeETOJOM HeonpeseneHHBIx KosptpuuHeHToB u Halirn Skm B 
BAe l[povspeyenna 2” na mHorowtieH -ii crellenu oT m, HO TomyueHHe 
OIW€HOK TaKHM MeTOAOM ipescraBsiaeT SoubuIHe Tpy_HOCTH. 

Hcnoub3yA pesyibTaTbl, MOMYYeHHBIe JIA 9eMeHTApHbIX CHMMeTPHYeCKHX 
(byHkuMH, Mepeliqem Tellepb K paCCMOTpeHHIO HeS/IeEMeHTAapHBIX PYHKILHE. 

Teopema 2. Jlw6y0 cummempuueckyro (yNKYyUuto moo’eNO, UuCcnoAL3YA 
onepayuu &, \/,, sanucame’ dopmynot, codepowaiweti ne 6bonee uem 
Cy-[logy n]- 2008 MT N08D2 sHaKoe nepemenHolx. 

JokasatTeabcetTBo. B stom cayyae pekyppeHTHOe CooTHOUIeHHe ycta- 


HaBJIMBaeTCA CJIeAYIOULHM OOpa3soM: (yHKUMIO 3allHCbIBaeM Kak J{H3bIOHKILHIO 
SJIEMeHTapHbIX PYHKLNH ; 


/ (X41, Xo, heey Xn) 7 V ee 


m—2 fos) | co oo 
il (1 Ht 4.) <exp [y ln (1 +2) exp > 2 (enayters i : 
< exp E S (4)\"es | = exp [2 In (1 + ZI = 1,5625. 
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jWIA QIEMeCHTAPHBIX CHMMeTPHYeCKUX (pyHKUHH BOCTOUIb3yeMcA peKyppeHTHbIMH 
SOOTHOINeHHAMH (1) Hu (la), a 3aTrem oObeqMHHM OMMHAaKOBbIe (PyHKUHH OT 


n 
“lepBbIx [+ mepeMeHHbIX. Torjla oulyuHM 


f (%y, X92) Cieene cer Sg) —. Vv ( Fi n &g; a Suess » Xn)) , (7) 
salle bape SMe pbs ahal 

Brae g,— Hexoropas cuMMerpnyeckad (byHKUna. 

Ouenky CcHOBa OyJeM MpoBOAUTb Id camoro xyiuero c1yyad. CHoBa 


6epem nocueqoBatembHoctb n= 1,2,4,...2”,.... O6osHauum uepes Sym 


gin—L 


HHesyemeHTapHol (pynKunn, Torya us (7) cnegyer *: Sym pa Sima + (Q™ 
=0 
* giM—lL 


1 


re Se OS eae Se oe 1 (9 "4 1) Sina + 
Tr Hebe +1) Sim—2. TipoqomKaa stor mpouecc vu ucHombsysa jaa 


m2—m 
OueHKH Sik * paBeHCTBO (6), NomyauM Se ee (9,375 m— 4,4375)-2 2 ,anas 


mo6oro n: S; < (9,375 [log.n] — 3, 4375) giloganl+ilogsn)/2 Som Teopema JO- 
/Ka3ana. 


I 
B 3aksoyenne mpupeyem taOsnuy S;, 4a MepBbix n. 


k 
0 i 2 3 4 5 6 7 8 
n 
| 1 4 
2 2 4 2 
3 3 8 8 3 
4 4 12 16 42 4 
5) 5 ie 27 Dil 17 5 
6 6 22 38 44 38 22 6 
7 7 Pay of 66 66 il 2a 7 
8 8 32 64 88 96 88 64 32 8 
Ilocrynuao 
10 III 1956 
IMTHPOBAHHAS JIMTEPATYPA 
1M. A. app u.a0B, Teopus peselino-Kouraxtupix cxem, M.—JI., 1950. ? J.Rior. 
mea ti, C. EB. Shannon, J. Math. Phys., , 21, 2, 83 (1942). ai cutie die aceon ER 


. — f m1 
* Uyco 3/leMeHTapHbIX CHMMeTpH4eCKHX (byHKOHH OT 2-1 nepemeHHbIx paBHo 2" “++ 4, 
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Jloxaagn Axafemuu wayk CCCP 


1956. Tom 109, N 2 


MATEMATHKA 


Ynen-KoppecnonseHnT AH CCCP A. HW. MAJIbITEB 
NOANPAMBIE NPOMSBEXEHWA MOJIEJIEM 


Teopema Bupxrotpa (') 0 pa3oxKuMocTH 060 aOcTpakTHOM auireOpbi B MO,- 
TIpaAMoe MpovsBeyenve Jaylee HepasJIOARKHMMbIX COMHOMKHTeMeH OTHOCHTCA K_ 
Kulaccy BCex asIreOp, XOTH B HEKOTOPbIX CJyYaAX *KeaTeMbHO HMETb aHaJIOrHy- 
Hy!0 TeopeMy Jd Ooslee Y3KHX WIM AIA Coulee WHpOKHX KaccoB. Hampumep, 
MIpH H3y4eHHH Koel, Oe3 AeTHTeNeH HYJA WIM KOJI, BIOKMMBIX B TeO, eCTe- 
CTBCHHO paCCMaTpHBaTb pa3sJIOKeCHHA B MOMMPAMble MpOHSBeAeCHHA KOJI TOMbKO 
Tex 2Ke KlaccoB. HenocpesxcTBeHHO TeopeMoH BupxKroda Take ciryyaH He OXBa- 
TbIBaIOTCH, TaK KaK (PaKTOP-KOJIblla OT BJIOMMMBIX KONeWU,HaNpHMep, MOryT He 
ObITb BJIOMKUMBIMH. B HaCTOAIMeH 3AMeTKE YKa3bIBaeTCA JOBOJIbHO WHpoKas CH- 
cTeMa KJIaCCOB, BHYTPH KOTOpbIX TeopeMa, aHauloruyHad TeopeMe bupxkroga, 3a- 
BejloMo uMeeT MectTo. IIpu 3ToM oKa3asocb WesecooOpasHbIM NepelTH oT asreop 
K MoyemaM. J|Id HEKOTOPbIX UaCTHBIX KJIACCOB Moelle NOAIPAMbe pa3sJloKeHHA 
paccmMaTpuBasicb IIuxkKeptom (7), Poctepom (*), Pykcom (4). TepMHHomorua Oe- 
peTCH B COOTBeTCTBHE Cc (°). 

B JlaubHetiiem Oy yT paccMaTpHBaThCA TObKO Ksaccbl TAKHX MOJeeH, B KO- 
TOPbIX Cpe{H OCHOBHBIX OTHOWEHHH HaxXOUTCHA HW OTHOMEHHe paBeHCcTBa ==. Kacc 
OMHOTHIHBIX MOjeIeH Oy eT Ha3bIBaTbcA AO CT p AK TH BIM, CCJIM BMECTE C He- 
KOTOPOHM MOJeJIbIO OH COMepKHT H BCe H3OMOPHBIe elt. 

Ilyctp <A; Py, P,...> 4 <B; Py, Po,...>5 — Be MoyemH ofMHaKOBoOro TuMa. 
OtTHolleHHe ¢ Ha MHOxecTBax A, B Ha30BeMr OMOMOP@U3MOM MojerH 
A ua B, ecau 


Q, 3b, &.. . KAn ohn &Ps (4, ... , An) > Ps 6y,... a 
(@; G24,00 Gee Bom sia, 2B Pa ey 


Jia MOHATHA TOMOMOP(H3Ma CyMIeCTBeHHO, KakKHe€ MMeCHHO OTHOIeHHA CUH- 
TalOTCH OCHOBHbIMH. B uaCTHOCTH, eCJIH BMeCTO JJaHHbIX OTHOWICHHH OCHOB- 
HBIMM CUMTaTb HX OTPHWaHHA, TO CMBbIC romomMopdu3ma OyyeT uno. Yeuo- 
BUMCH aOcTpakTHbIM KacC MOjesIeH Ha3biBaTb H-kaccoM, eCJIM OH BMeCcTe 
© HEKOTOPOH MOjleIbIo CONepKUT HM Bce eH TOMOMOpdHHTe. 

Teopema 1. Jaa mozo umobot apuqdmemuueckutt Kaacc modeaeti bola 
H-Kaaccom, HeoOxodumo u Oocmamo4Ko, umMobObl OH CocMosA UB ecex mode zeti, 
yooeremeopsroulux akcuomam 6euda 


(Qi Si Narsnl Cpa) eee aie (1) 
2de Q; — NpPOUseONbHoLe Keanmopel, aU (x4,..., Xn) — Popmyaa, cocmaerennaa 
us eolpascenut euda Ps(Xi,,..- Xi, ) MOAbKO Npu nomowu onepayuti &, \/. 


JlocrarouHocTb BbITeKaeT M3 paccyxeHHi Xopna (*), a HeoOxoqumoctb 
JePKO OOHApy2KUBaercs, CCIM 3AMCHHTb AKCHOMbI CHCTeMaMH BbIpaxKeHUuli HC- 
YHCJICHHA BbICKAsbIBAHHM WM BOCHOJb30BaTbCAH TeM, YTO MOG0e roMoMop(HOe 
oToOpaxkeHue NOMOfeIM MpoqosKaeMo WO roMomMopdHoro oToOpaxenua Bceit 
MOeIH. 

Ilycrb R(M)— copokynHocTh BCeBO3MOXKHBIX MOJeseli HeKOTOporo (puKcH- 
pOBaHHOrO THIla, OlpejeeHHbIX Ha MHOxecTBe M. Jina M,, M,€R yceno- 
BUMCH mHcaTh M,<M,, ecm TomecTBeHHOe oTOOpaxenue M ua ce6a 
eCTb TOMOMOpdHoe oToOpaxenue Moyemn M, Ha mogemb My. Acuo, uto 
OTHOIMeHHe < jeslaeT copokynHocth R(M) crpyKtypHo ynopayjoueHHo u 
TeM CaMbIM T1OJHOH pelleTKOH. PaccMorpHmM oToGpaxkenve o TpoMsBombHOrO 
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/mMHoxwKecTBa M Ha HekoTopyio mogenp A. Tlonarad 3Hayenne oTHOUeHnsA 
; a 
P,(m,..., tn.) (m;€ M) paBubim sHayennio P,(mi,..+,4Mn,), Mb! OOpaTuM 


) M 8 mogenb My. Econ M 6pin0 mojenpio, a o— 
!umetb M < Mo. 


a Ny 
Ilyctb <A’, Py, Po»... >—3aanHadt cucrema oyHOTHMHEIX MOerell. 


O6osnauan uepes A JeKapTOBO TpoHsBeyenue MHoxects A* u nomarad OTHO- 
menue Ps; (Q,...,@n,) (a:€ A) UCTHHHBIM Tongqa nu TOmbKO Tora, Korja 


a a 
P,(@,..-,@n,) HCTHHHO ANA BC@X %, Mbl OOpaulaem A B MOJeJIb, HasbiBae- 


My!0 IIPSIMbIM TIpOW3BeeHHeM MojeveH A*(*). IIpeqnonoxwKuM, TO 3allaHbl 
OMHOSHAUHBIe OTOOPaKeHHA o,, HeEKOTOpPO! (buKcHpoBaHHoli Moyen M ua 


mogemu A*. Oro6paxenna s, MOPOAaloT ECTECTBEHHOe OTOOParxeHHe 3 MHO- 
x*xecTBa M B A, Ecan s—usomophusm M ua coorsercreylomly!o NOAMOsedb 
u3 A, TO OyqeM roBopuTb, 4TO MogeIb M pa3zioxeHa B TO_NpAMoe mpoHus- 
_BeyeHue Mojeneii A* no npoekTuposanus oy. Iycrb K—nekotToppiit a6cTpakt- 
HbIM KyIacc MOoyemeH. Moyenb M una30Bem K-Hepa370KUMOMH, eCIN B 
JHO00M pasviowKeHHu M B To_upsAmMoe mpousBeyenve mojeseit Knacca K ofHo- 
M3 IpOeCKTHPOBaHHH ABJIAeTCA H30MOp(H3MoM. 

Teopema 2. Aécmpakmuoui Kaacc K modeaeti moeda u moavko moe Ca 
codepactum éecesosmosHEle noOnpamble npouseedenua céeoux modeneli, KO2dA 6 
pewemxe R(M) ecex modenett muna K, onpedenennox na npous6orvcbnom 
MHoocecmee M, cosokynnocmo K(M) modeneti xaacca K seanemca noanoti 
HUusNCHeE noOnoaypewemKoti @ R(M), m, e. Kozeda K(M) codepoeum npous- 
BOAbHOLE NpoUseedenUA (6 CmblcAe Npous6edenuti @ R(M)) ceoux modeaeti. 

Tleticrsutembuo, ecau M,— noyqupamoe npouspeyenue moyeseli A* Ksacca 
K lO MpoeKTHpoBaHusAM « MHOxecTBa M Ha A*, TO corsmacHo cyleuaHHOMy 
3aMedaHHio MOjedb A* MoxKHO paCcCMaTpuBaTb Kak Mojemb M, wa Mo, 


H yTBep2jleHve, yTO Mojemb M, ecTb no_mpamoe npousBezenue mojgeseli A*> 
OKa3bIBae€TCA PaBHOCHJIbHbIM YTBepxKeHHIO, uTO My, ecTb pelileToOuHOe IpOH3- 
BeyeHHe MOjeseH M, B COOTBETCTBHH C YTBep2xXeHHeM TeopeMbl 2. 


Teopema 3. Jaa mozo umo6bet modern A Kaacca K 6otaa nodnpAmolm 
npouseedenuem K-nepa3noncumolx K-modeneti, neo6xodumo u Oocmamo4no, 
umobel OAA Kastd020 OCHOBHO2O OMHOWWeHUA Ps U KQDCObLX Qy,...,QAn, U3 A, 
oOpatuarwiuux @ AoscHoe ymeepocOeHnue Ps (ay,...,Qn,), Cyujecmecéanu makue 
by,.-.,0n, @ A u makoti npeduxam Py, umobor coeoKynnocme K-modeaet, 
codepacauux A u oO6paryaruux @ aooirnoe ymeepocdenue P; (by,..., On,), UMeAAa 
xoma Oot oOnY maKCumanoHYyIO modene A(s,b), 6 KOMopoti ymeepocOenue 

P(@1,-.-, Qn) OblN0 nOdCHOLM. 

IIpeqnosoxumM, YTO YyCOBHA MaKCHMaJIbHOCTH BBINOJIHeHbI. OOo3sHayHM 
yepes A, Noqmpamoe NpousBeyeHHe Bcex Mojesel A(s, 6), Cepa B kayecTBe 
TIpOeKTHPOBaHU ecTecTBeHHbIe oToOpaxKenua A Hua A(s, 0). Orodpaxenne 
A ua A, sABsAeTCA U3OMOpPH3MOM, HM CJleqyeT MpoBepHTb TouIbKO K-Hepas- 
jlOX*KUMOCTb Mojenel A(s, 6). Ho scakaa K-mogemb B ua A(s, 0) Oyqer u 
K-moyenpio ua A, cogepxamel A(s, 6). Baugqy makcuMabHoctu A (s, b) 
yTBepxyeHve P,(b,,...,On,) HOJRKHO ObITb HCTHHHBIM B B,ecau B= A(s, 0). 
Vabimu cOBaMv, B JIOOOM TOJUPAMOM MpOH3BeJeHHH MCTHHHO TOMOMOP@HBIX 
o6pa3s0B Mojemn A(s, 0) yrBepxjeHue Ps (b1,.-+,0n,) OymeT HCTHHHBIM, 
a MOTOMy MO_MpamMoe mpovspeyeHue He CyyeT H3s0mopunim A (s, 0). 

Ilyctb, HaoGopot, K-mojetb A ecTb no_mpamoe mponspeyenue K-ne- 
‘pasnoxumplx K-mojeneli A”, cogepwamux A, UM MycTb OTHOIIeHHe 


POMOMOp(pPH3MOM, TO OyjeM 


° a 
P,(a,...,@n,) MowKHO B A. Torgqa OHO JO2%KHO HM B HEKOTOPOH MOACVIH A. 
% la 
Ecau 6b Jia Kaxmoro orHomenua P;y(b,,...,0n,), AORHOTO B A’, cyulecr- 
r a o 
BoBasia Moyet A (s, 6), Odmbutan A*, B KoTopolt Pr(by,.--,6n,) ocTaBa- 
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loch Obl JIO*KHBIM, TO A” Oplia Obl NOAMPAMBIM MpOH3BeeHHeM MO/leJeH 
0 aw o 
A(s, 6), BompeKH MpeqYoNOx*KeHHOH Hepa3sJOxXHMOCTH A”. Tlostomy Haljerca 


jiomwuHoe B A” yrBepxyenne P;(O,,...,0n,), ABJAIOULeeCA MCTHHHBIM BO BCEX 
, a 

HCTHHHBIX TOMOMopdHBIxX K-o6pasax Mogemu A”, T. e. A” OyeT MaKCHMaJIb- 

Holt K-mMoyembio, B KoTOpol P;(b,,...,On,) MOKHO. 


Cucremy Mojleseii Ha3OBeM Ijellbl0, eCIM H3 JOObIX [ByX MOjeIeH CH- 
CTeMbI OfHa cosepxKuTcA B Apyroli. M3 reopemp: 3 u siemmbl LlopHa Bplrekaer 

S3ameuaune. K-modens M sacedomo pasaonwuma 6 nodOnpamoe npous- 
eedenue K-nepasacocumerx K-modeneti, ecau cymma K-modenet atodolt yenv 
us R(M) ecmo cnoea K-modeao. 

IIpH momoutu Toro 3aMeuaHHA = =JIerKO OKAa3bIBAeTCH OCHOBHAX 

Teopema 4. B awb6om Kaacce K modenet, xapakmepusyemom npous- 
eoaonoti cucmemoti akcuom euda (1) uU npouseoAeHott cucmemoti aKcuom euda 


(Ay) es (Xm) B (1, Katy eS (2) 


2de B(xX1,...,;Xm) cocmaeneno us npedaooenuti euda Ps (Xi,> bas Xin) npu 


nomowu onepayuti &, \/,~, KaKOaA model’ mortem OolmMbe pa3sAo%eHa 6B noo- 
npsamoe npouseedenue K-nepasnoncumolx K-modesreti. 

Kanacc K moxer ObiTb MpeycraBieH Kak TMepeceyenHe Ksacca K, MOjeueH, 
XapaKTepH3yeMbIX aKCHOMaMH BHya (1), H KNacca Ky Mofesel, xapakTepH- 
3YeMbIX aKCHOMaMH Bua (2). Ilo Teopeme | B kmacce K, cyMMa K,-mMojlesen 
mpousBombHOH uenu Z-H3 R(M) ects K,-Mojemb. B uacruocru, K,-MojJesb10 
6ynet cymMa S K-mojyenet uenn Z. C pyro croponbl, ec Obl IA He- 
KOTOPHIX X1,...,%m 43 M ppipaxenve %(x,,...,%m) OKa3aI0Cb JIOXKHBIM 
B MogemH S, TO B wWenH Z Hallisacb Opt K-mMofesb M,, B KoTOpOH B(x,,..., Xm) 
ObII0 Obl Tak %*e JIOKHbIM, B IpoTHBOpeywe C  BBbINOJHeHHOCTHIO B M, 
akcHombl (2). [losromy cymmMa S mpuHaqexut ksaccy K,, orkyya SEK. 
VW3 3ameyaHHaA Telepb cyleqyeT, TO B kmacce K TeopeMa O pa3JI0xXHMOCTH 
MMeeT M€CTO. 

B uacTHocTH, TeopeMa O pa3sIOXUMOCTH CpaBeIHBa JIA asreOp, yOB- 
JCTBOPAIOMIMX IIPOH3BOJIbHOH CHCTeMe YHHBepCaJIbHbIX aKCHOM Bua (2). 
K TakHM KJlaccaM, HallpHMep, OTHOCATCHA KJaCCbl KOJI€ll, BJIOKUMbIX B Tea, 
KOJIel, G3 JeMHTeeH HyJA, NOWyrpylN, BUOKMMBIX B rpyMbl, MT. M1. 

J\pyruM IipHMepom, Korjgla TeopeMa O pa3JIOX%KMMOCTH HMeeT MeCTO, MOKeT 
CLYKUTb Kacc HANPpaABMCHHBIX MHOKECTB, XapakTePH3YIOULHUCA aAKCHO- 
MaMH 


(x) (y) (Ez) (x<z&y <2), 
(x) (y)(Z)(xtyvyftevx<cz&xtyvy tx). 
OyHako, “eCJIM B HallpaBJIeHHbIX MHOKeCTBAX OCHOBHbIMH OTHOWeHHAMH 
cuuTaTh == u <, TO Bcakad K-mMojemb OyeT OMycKaTb COOcTBeHHOe pa3- 
JIOKEHHE B NOLMpAMoe MpousBefeHve OObIIMX MOJeueli, H TeopeMa o pa3- 
JIOKMMOCTH HE OyweT HMeTb MecTto B ksacce K. JlelicrBuTembuo, nycTb B 
HallpaBJIGHHOM MHOxKecTBe M umeem a<(b<c. Muoxectso M_ ynopsjoun- 
Baem cnocobami M, u M, caepyiouyum o6pa3o0m: Ama 9suleMeHToB x, y BM, 
logaraeM xX <y Torqa HW TOMbKO Torya, Kora BM BpinomHeHO x < y u OMHO- 
BP€MeHHO He BbIMOJHEHO ACxX<y<b. Cnoco6 M, monyyaetca 3amenoii 
B OMpefeJeHHH SJIeMeHTOB a, b cooTBeTCTBeHHO uepes b,c. SIcHo, uro npu 
OCHOBHOM OTHOWEHHH <( yopsqoveHHoe MHOxecTBO M aBaAaeTcA NOAIpsAMBIM 
npouspeyenvem M, u M, upu ToxecrBeHubIX oTOOpaxenuax M ua M,,M, 
B KayecTBe I1poeKTHpoBaHHht. ‘ 
Ilocrynuo. 


13 III 1956 
UMTHPOBAHHAS JIMTEPATYPA 


*T. Bup kro, Teopua crpyxtyp, 1952. 2G. Pickert, Math. Zs. 57. 395 
(1953). 8 A.L. Foster, Math, Zs., 58, 306 (1953); 59, 191 (1953). @L. Fuchs, Acta 
Math. Acad. Hungar., 3, 103 (1952). 5 A. Tarski, Proc. Acad. van Wetensch. (A), 57 
572 (1954). © A. Horn, J. of Symb, Logic, 16, 14 (1951). an 
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Toraagn Akagemun nayrx CCCP 
1956. Tom 109, Ni 2 


MATEMATHKA 


B. Il. MACJIOB 


TEOPHA BOSMYLJEHHH MPH NMEPEXOJE OT JIACKPETHOTO 
CHEKTPA K HEMPEPbIBHOMY 


(ITpedcmasazexo axademukom H. H. Bozoawbosum 9 III 1956) 


B nacTosmel 3amMeTKe OOOOMleHbI Ha MHOFOMepHbI curyyali HeKOTOpbie 
pe3syJIbTaTbl MO KJlacCHYeCKOMY H KBa3HKJIaCCHYeCKOMy TIpHOJIMxKeHHAM KBaH- 
TOBOH Me€XaHHKH, HOJyYeHHbIe ABTOPOM PaHee JIA OJHOMepHoro ypaBHeHHa 
Uipequurepa. 

B s3amerke (1) aBTopoM OblJia JloKkKa3aHa OOOOMIeEHHaH CXOAUMOCTb coocT- 
BeHHbIX (PYHKWHH OAHOMepHOoro ypaBHeHHa [Ipequnrepa npw h-—>O k sMHel- 
HOH KOMOHHAaLHH 4-cpyHKuHH. M3 yokasaHHol HHKe TeopembI | caesyeT, uTO 
cOOCTBeHHbIe (PYHKIWHH MHOroMepHoro Onepatopa CamMuJIbTOHa CXOAATCA B OMpe- 
JIeeHHOM cMBIcye UpH #0 Kk KOMOHHAILHAM MHOrOMepHBIX 4-(byHKuHi. 
STOT pesyJIbTaT CipaBeAJIHB JIA JNOOOrO KBAHTOBOMeXaHHYeCKOrO oTepaTopa, 
COOTBETCTBYIOMerO (PH3H4eCKOM BeJIHYHHE, KOTOPy!O MOXKHO H3MePpHTD, T. e. 
noyqoOpatTb onepatop TamMuapToHa, KOMMyTHpyloujHii Cc Hel (cm. (7), NpHMe- 
yaHHve Ha cTp. 41). 

B 3ametKke (1) crporo oOO0CHOBaHa aCHMIMTOTHKa COOCTBeHHbIX (yHKILHH 
B OJHOMepHOM culyuae. B TpexMepHoM culyyae Aid ypaBHenusa Ipequurepa, 
€CJIH NOTCHIHasIbHad (byHKWHA uMeeT OHH MHHHMYM, H3BecTHAa (byHKUHA 
p, (bh), Matollat acWMMTOTHKy COOCTBeHHBIX 3HaveHHH pH hA-—>0, mpnyem 


‘Tipu ,(h)—>A paccrosHve Mexy Coce{HHMH TOUKaMH CIleKTpa MMeeT Mopa- 


tl @& 


h>0 
Wok h (*). Kak BbirekaeT H3 JOKa3aHHOH HH2%Ke TeOpeMbI 2, ecMH Haliferca 
Takas (byHkuHA Rp, uTO 


| 
— = AR, + = 4(%, 9, 2)Rn—— us, (A) Ra 0 


To HopMe mpH h—>0 up (h)—A, TO R, Oyger acumuToTHKOl  coOcTBeHHOH ' 


@byHkuHH onepatopa Tamuuaproua. 

Tlepeiiqem Tenepb kK POpMY.IHpoBKe 3aay C TOUKM 3peHHA TeEOpHH BOSMYIIe- 
HH. 

Mot OyeM pacCMaTPHBaTb MOCIEOBATeIbHOCTbh CAMOCONPAMEHHBIX OMepaTo- 
pos A, c oOmlel BCIOAY MIOTHOM OOMacTbIO ompesetenHun D B rusbOePTOBOM TIpo- 
ctpauctse H, cxogqaujuxca K A B TOM CMBICIe, YTO A eCTb 3aMbIKaHHe ollepaTopa 
lim A,, onpegemenHoro B D. Cnextp An OyqeM MpeAnomaraTh AUCKpeTHbIM. 


T— co 


OG6bIdHO B TeOPHH BO3MYIIeCHHH paccCMaTPHBaeTCH TaKad CXOAMMOCTb, pH 
KOTOPOH CoOCTBeHHbIe PYHKWHH MpeeMbHOrO OlepaTopa ABMAIOTCA HYJICBbIM IIPH- 
OJIMXKeHHeM JIA COOCTBEHHBIX (PYHKUMH ollepaTopoB Ap. Ho ecsiM cileKTp ollepa- 
Topa A HelpepbIBeH, TO OH HMEeeT JHU OOOOMLEHHIC COOCTBeHHbIe (PYHKNHH, KO- 
TOPbIe MOLYT CJIY2KHTb HYJICBbIM NPHOJMWKEHMeM JIA COOCTBeHHBIX PYHKUAH An 
JIMUIb B HEKOTOPOM YcsIOBHOM CMBIcIe. ITO BbINCHAeTcA B Teopeme 1. IIo 0600- 
IN@HHbIM COOCTBEHHbIM (PYHKUMAM TpefesIbHOro OMepaTopa HHYerO HEIb3H CKa- 
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; 
3aTb 06 ACHMITOTHKe COOCTBeHHBIX yHKWMH olepaTopoB Ap MIpH OObUIMX Ne 
Tlpo6s1eme HaxoxkeHug MoculeqHUX NocBaljeHa Teopema 2. 

Oco6eHHOCTh CXOJMMOCTH TIpH Mepexosle OT AHCKPeTHOrO ClleKTpa K Henpe- 
PbIBHOMY 3aKJIIOUaeTCA, B TOM, YTO, C OHO CTOPOHbI, CXOAATCA COOCTBEHHBIE 
3HayeHHA, aC Apyrol, — coOcTBeHHBIe (pyHKUMM; Ip 9TOM He CyuleCTByeT OHO 
olpeeeHHol CHeKTpaJIbHOli MepbI, OOweli BceM onepaTopaM A 4 An. Tlostomy 
WesecooOpa3Ho BBECTH oMpeeseHHe CXOAMMOCTH B CpeHEM M10 NepeMeHHOH Mepe. 

Onpeyenennue. Ecau p, (A)—p (A) (p, (A) — Meppr HuTeppasa A) ana 


peex A, a \ {f, — Pf}? du, —=0, tro f, cxoqatca k f B cpeqHeM 10 MepeMeHHOH 
n+ oo 
Mepe. 
Ooosnauenua: g'” (2 = 1,...)— mopoxfaiommli Gasuc ya omepatopa A; 
E, u EX —cnexrpanpuble cbyHKuuu onepatropop A u A,; f— OCHOBHaa 


byukuua no IIsapny; f mpoexuua f Ha nogmpocrpancrso, NOporw aemoe. 
BekTopamu E,g‘*). 

Teopema 1. Ilycmb o606wennole cobcmeennole qbynkyuu onepamopa A, 
nonumaemole @ cmeicae Teaodanda u Kocmrouenxo (*) 


d(E,g™, f') 


mer TD “(a 
d (Eg, g) ’ (0 


HenpepbleHo 3aéeucam om x. 

ree 

eee ee gynkyuu onepamopoe An, paccmampusaemoler Kak hyn 

yuonant na f, cxodamca 6 cpeduem no nepemennott cnekmpanbHoli mepe K 
od0bujennou cobcmeennott qynKyuu (1) onepamopa A. | 

2. [lan Kascdott ob6o6wennoti cobcmeennou qynxyuu (1) onepamopa A, 
omeewauelt OaHHomy i, walidemca nocaedoeamenbHocmb {in} COOCMeeEHHOLX 
sHavenutl onepamopoe An daz t,h makasA, umo coomeemcmeyrowaa um no- 
cAedosamenbHocMs coOcmeeHHelx yHKYUli, paccmampueaemolx Kak dynKYyUOo- 
want wa fF, 6ydem cxodumeca K ae bee 

[Loxasateaerso. PaccMoTpyM BbIpaxkeHue 


({ d(E,2, f) d (Bgl), f) Pacers o) 
ar ee Oe was SS ee A 3 = 
d (E,g, ) gi! )) d (ES g! ) g! )) 


aE), f™) : ingle) gh > d(E g), fi) 
= (EM). gl) __ (nm) (a) 9a) 
(is d (E,g"*) : go) (3; »g ) 2\ d(E,8™), 2) a p Ue ‘ y+ 
d (EY (1) gi) an (#)) | y (2) a 
Nero (AMZ, eg) ae) ) (2) 


Ileppple 4Ba aeHa B MpaBoli yacTH paBencrBa (2) crpematTcs, coorBercr- 

(%) (a) 

(2) (a) (2) (a) Te ae 
BeHHO, K u—2 4 B CHJ a 
(f va) ) (7 / ) CH y Toro, YTO A (Eg gl) g'*)) 

PBIBHO 3aBHCHT oT A mo ycaoBuio, a EX g' ee “) Ho eee TeO- 
peme Pesmuxa. Tlocnequnii unex ecrb KBaypaT mpoeKuuu pa TOWN po- 
CTpaHcTBo, popes acice Bexropamu £™) (A) g™. Hs roro, uro E™ (A) g® 


— E (A) g, BpiTeKaet, 4To 


DEM el, A ete) (a) 
n (o% (a) a 
\ ora g'*)) | d (Ex By »8 Naat: (f Mp vs 


Henpe- 


* B TOM CMbICAe, uTO dbyHKWHOHAJILI Fis (fi? ee sane (f') naa ao6oro f{%), 
nm+oo 
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n 
| 
* 

jakHM OOpa3s0M, MpaBast yacTb paBeucTBa (2) crpemurca Kk Hyvlo. Tleppaa 
facTb TeOpeMbI JlOKa3sana. 

JjokaxKeM BTopylo uacTb yTBepxkqeHHa. Ham HyxHO JOKa3aTb, UTO AA 
mo0nix 6 >0 ue >0 naiiyerca Nz, takoe, UTO IPH KaxkKOM 2 > N5,. ClleKkTp 
Mlepatopa A, Oyyer cogepxaTh Touxy i”, YAOBJIETBOPAIOWLYIO YCIOBHSAM: 


| 7.) a 7) | << 5, 


( d (E, 2"), fo) d (EM gi), f')) 
| die A), g'”) d (EM) A), g'*) ea) Foes 


IIpeqnonoxuM, 4TO 9TO YTBep2xKJ[eHHe HeBepHO, T. e. MpesuonO2xKUM, UTO 
pyljecTBy!or Take ¢« >O uw 45 >>0 H Taka NosnocaesoBaTembHOCTb ONnepa- 


fopoB A,,, 4TO 
{ dE), Faeroe £”) ! 
d(E,2™), go!) d (EM) g*), g')) ’ 


Np) 
A=A 


q (np) 
dyfeT OCTaBaTbCA OosbIe ¢ WIA BceX M’ JexKallux B d-OKPeCTHOCTH TOUKH 
 3ro IIPOTHBOpeuHT HepaBeHCTBy 


2 0) +5 a a ( (a a) 
a (Eg, 7) A (EM) gt), Py pnw 


fz) Aah) (np) a 
Nhs d(E, ge’, g*°’) dE of), g' )) j 


( ) a a a a 
>e (E ae he ea a g' lightly 


MOCKOJbKY JIeBad ero uacTb, MO jOKa3aHHOMy, CTpeMHTCcH K HyJIO MpH 
Np—> oo, a upapaa x cE [XM —3, 2. + 3] 40. 


Teopema 2. ITycmo pets, 2), rn — coomeemcmeeHno, nepéevle “AeHOl 
(n) 5 (n) 


acumnmomuk co6cmeennoix snauenuti 4, Mn , Amt OAA onepamopoe Ap. 


'Tozda, ecau cytyecmeyrom maxue ROH u MG )  60aee eblCoKOz20 nopadKa 
manocmu, vem pir) — wi) on pi) — ni), amo 


Ae a (ae sate x) R® oO. 
Re l=; 
(n) 1 1 (n) 
: | O | Sea = MW Sas O, 
CoN a al, Pe — oe awe 


ino 


) (n) (1) 
[yO — RO < co — 0, 


20e ¥\ npuxadnescum nodnpocmpaxcmey cobcmeennolx g@ynkyudk A, coocm- 


eennoeo snavenua i”: c He saeucum om Nn. 


Tloka3sateabcTsBo. Paccmorpum oh aan onepatTop 


Buf = Anf— Rim (Ons f)—Om (Rm’s f) + (Om's Rm’) Fs 


) ero coOcrpeHHad byHKuna; My -+ x,’ —ero coOcTBeHHoe s3HayeHue, 

Ocosnauum yepes RY” pesomppenty B, B TOUKe Z, MpHHaexallelt PesOvb- 
i 

BCHTHOMY MHO2*KecTBy OMepaTopa Bn; ” —pesomppenta A,. Flyctb da— 


paccToaxHHe OT } yo Onuxaitmeit TouKH cneKTpa onepatopa An; An — Mpo- 
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MexYyTOK {Am ++ dn ea ae: E,4, 4 Eg, —cnektpadbubie (bynkuuH Ap, « 
B;..“Torna 


IE, (dn) — Ea, (ok = [55h cpian) — RE PO Saale 
Tn 
Sek Re eS ie ee 
Ty 
d es Sh S 2M Om fh» 
=| RY” 2 [(An—Bn) RE? P< [a 2 | d,, | |= 
a a ees 1 J 
ak ad 10m ===" (3) 
d 


nl 


3recb [, — OKPyXHOCTb C I€HTPOM B TOUKe i”) Ww pakuycom d,n/2. Tor ak, 
YTO 9TH TOUKH IpHHayexKaT MpH JOCTaTOUHO OOJIbUIOM f pe30JIbBBeEHTHOMY 


(Bn) 
MHOxecTBy RR,” , culeyeT H3 CaMHX HepaBeHCTB (3). 
V3 HepaBeucts (3) BbITeKaeT yTBepxXJeHHe TEOpeMBI. 
B s3aksuoueHHe aBTOp IpHHOCHT rwlyOoKy!oO OularojapHocTb CBOeMy Hay4¥- 
HOMY pykoBojuTemo C. B. Pomuny uw A. H. Tuxonopy 3a WeHHy!o MOMOILIb, 


a Tak>%ke yyacTHukaM cemuHapa A. H. Tuxonopa 3a yucKyccuto * 


Ilocrynuso 


Mockosckui rocyapcTBeHHbIH yHHBepCHTeT 
25 II 1956 


um. M. B. Jlomonocosa 


UWHTHPOBAHHAA JIMTEPATYPA 
1B. TI. Macaos, JIAH, 94, No 4 (1954). ? JI 0. JIangay, E.M. JuoOmun, 


KsanTopax mexannKa, 1948. % D. Ray, Trans. Am. Math. Soc., Ne 77, 299 (1954). 
4. M. Teapoang, A. T. Koctioueu ko, JAH, 103, Ne 3 (1956). 


°K 
YoKe BO BpeMA NOZToTOBKU paOoTbI K MeyaTH HaM cTano usBecTHo, uro M. K. Ta- 


BYPHH pa3BHBaJI TakHe %e MeTOHI, 
COOCTBeHHEIX (yHKIMH HW CcO6cTBeHHBI 


270 


KaK B JOKa38aTeJIbCTBE BTOpOH TCOPeMbI, JIA OMCHOK 
X S3HaueHHi CaMOCON pAKEHHOrO onepaTopa, 


‘floxnmage Arkagemun nayrx CCCP 
1956. Tom 109, Ne 2 


THHPOMEX AHHKA 


# 


B. Tl. KOPOBEHHHKOB 


/SAMAUA O CHJIBHOM TOUEYHOM B3PbIBE B TA3E NPH HYJIEBOM 
PPAXHEHTE TEMMEPATYPbI 


(IIpedcmasrzexo axademuxom JI. H. Cedosum 14 V 1956) 


1. Tlocraioska 3ajauH © CHJIbHOM TOYeYHOM B3pbiBe Jana JI. VW. Cejo- 
BbIM (1). OH HouyuHs NoHOe pelieHHe 3aqauw B cydae ajMaOaTHueCcKHXx 
BYWXKeHHH Ta3a 3a (PpOHTOM yJapHOH BoHEI. Hye Mb JlaemM pellenne 
aHaJIOrHYHOH 3aayH, KOrja BMeCTO YCJIOBHA ayMaOaTHUHOCTH Npesnosmaraerca 
HasIMuHe HHTCHCHBHOrO Teno00OMeHa. BceweycTBHe 9TOrO IpHHATO, YTO B OOsa- 
CTH BO3MYUICHHOTO JIBHXKeCHHA OTCYTCTByeT rpayweHT TemnepaTypbl, T. e. 
OT /Or =0. Tak xe Kak H B Cay4ae 3ayqauH, paccmorpeHHol JI. VW. Cego- 
BbIM, B paCCMaTPHBaeMOli HaMH 3ajlaye OAHOMepHoe HeyCTaHOBUBIleecA JBHKe- 
Hue rasa co cibepHyecKOH CHMMeTPHeH ABJIAeTCH ABTOMOJIEJIbHBIM (?,°) H 3a- 
BHCHT OT NapaMmeTpos: E, — 9HeprHA B3pbIBa, py — IMOTHOCTb HEBO3MYIIIeHHOTO 
rasa, y — lloKa3aTeJb ajluaOaTbl, f — paccTOAHUe OT WeHTpa B3pbIBa, t — BpeMsaA 
(HavambHoe jaBeHHe rasa p, =O MO TipesnomoxKeHHIO O TOM, UTO B3pbIB. 
CHJIbHBIH). 

2. J|a CKOpOocTH, MJIOTHOCTH H TeMMepaTypbl MO2%KeM HallHcaTb (OpMy.IbI 


w= cf), p=mg);> T= zoe: (1) 


3yleCcb C—CKOpOCTb (bpoHTa yyapHoH BouHbI, R—ra3so0Baa mMocTosHHads, 
6, — HeKkoTOpad MocTosHHad. 3a HesaBHCHMoe TepeMeHHoe A IIpHMeM BeJIMUHHY 


) Gee eee 


ou 


rye re =f, (t) — pauyc yapHow BOJIHBI. © 
B cHsy aTOMOfesbHOCTH 3aauH 3aBHCHMOCTb f2(t) M c(t) MO%KHO oMmpe- 
qesmutTp (7,3): 


1B NG 2/, P Wp 
re(t)=() (i c(t)= ey, 


rye E — BenmunHa, MponopuvoHabuas ‘9Hepruu Ey. 
Jina onpegenenua cbyukunit f(A), g (4) uMeeM j[Ba OObIKHOBeHHBIX Ju()- 


(bepeHI[HaIbHBIX YpaBHeHHUA: 
Zee : ; 
f= St+ 0-H 


po-F+oO—Hpe, 


(2) 


KOTOpble MOJIyYeHbI H3 ypaBHeHHA UMIyJIbCOB HM ypaBHeHHA HepaspbIBHOCTH 

€ yYeTOM aBTOMOJesbHOCTH H ycnoBua OT / Or = 0. 
Vis ycnopuit coxpaHeHua Macc M KOJIMYeCTBAa BHXKeHHA Mp mepexose 
yepe3 yJlapHy!o BOJIHY HaxXOJMM TpaHHUHble yCOBHA VIA f(A) w g(A) Ha 
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cpoute yapHou BOJIHBI: 
<(=h=zl+VI—%), 
g (1) =.=; 
Kpome Toro HMeeM yCJIOBHe B WeHTpe CHMMeTpHH (0) Sate 


V3 cucremp: ypapnenuli (2) u rpaHMuHbIX ycnoBHl (3) cueqyeT, TO PyHK- 
uuu f(A) uw g(A) He 3aBucaT oT y. Benwunna _ ABsIAeTCA CyMeCTBeHHOH 


(3), 


B aHHou 3ajjaue. TOJIbKO TIpH NoyAcwere OamaHca 2HeprHun. Jlerko BHJICTb, © 


yTO ‘KHHETHUeCKaA MW TeNJIOBaAH JHEPrHH B BO3- 


86 24 MYIe€HHOH OOjacTH NOCTOAHHI B OTJeJIbHOCTH, — 
IIpHyeM JlOJDKHO HMeTb MeCTO paBeHCTBO 
i) 
E, ='0,64 aE (k ae 4 


Papenctso (4) jaeT B ABHOM BHJe 3aBHCHMOCTb 
mloctosHHoh E oT 9HepruH B3ppIBa EF, 4u ¥. 

V3 cucrempr (2) via onpeyemenua (byHKuHH 
f/ (A) tMomyaaem ofHO AudpepenwuasbHoe ypaB- 
HeHHe 


if petese ee) 


ies. (5) 


zs i aoa Bee at 
V3 nepsoro ypaBHeHHa CHcTeMbI (2) HaxO,HM 
Boe ee 6 OF YO 
Wank, f= 
Puc. 4 @n£=5\fdh+25— +f ©) 
1 


Tlocue Toro, Kak dbyHKunsa f (A) OyyeT Haligqena, g(.) merKo ompeyennth, 
MOJIb3yACb (popMywon (6). 
3. YpapueHne (5) B OOaCTH TeYeCHHA 3a (POHTOM yapHOli BOJIHbI HMeeT 
ocoOple TOUKH: 
V 6), 


B oco6of Touxe A uMeem cefio. OcoOas Touka B — y3en, upuyem B TouKy B 
BXOJHT HHTerpasibHaad KpuBan f = 0. OcoOaa Touka O —cegquo. B nee Bxo,AT 
Be HHTerpaJbHble KpHBble: NpimMad A =O uw upsamaa f =0. 

Sajaya 00 oTbIcKaHHu (byHKinH f (A) CBOAUTCA K HaxO*KeHHIO MHTerpasb- 
HO KpuBoH ypaBHenus (5), uayueH oT TOUKH Cc KOOpAHHatamn (1, f2), Yepes 
oco6yio Touky A B ocobyro TouKy B. 

Vutrerpasibuble KpHBbIe ypaBHeHua (5) WapamMerpwuecKH 3aBUCAT OT He- 
M3BeCTHOH NOCTOAHHON 0,. Tlapamerp 0, cueqyer BbIOpaTb Tak, 4YTOOKI HCKOMaA 
MHTerpasibHad KpMBad yOBNeTBOpANA rpaHwv4uHOMy yCJOBHIO AIA fupu k= | 
HM Wpoxoyusa yepes Touxy A. 

4. B pesymbrare pacueroB Haliqeno, uTo 8, = 0,244, k=0,032 u no- 

_CTpoeHbI KpHBble f (A) w g (A), TpeycTaBmeHHbIe Ha puc. |. 

Takum o6pa3om, oT wWeHTpa JO 3Hayenua r=YO,r, ra3 HaxoNTCA B 
M10KOe. Jlanee C PpOCTOM f CKOPOCTb Ta3a yBeJIMYNBaeTCA M0 3akOHYy, OsIM3KOMY 
K JIMHefiHoMy. on 


IInoTHOCTh B OKpeCTHOCTH WeHTpa NocTOAHHa uM, HauMHad or r= VW Oyr,, 
po3pacraer. 13 ypaBHenua cocTroaHua raza 


Pp = ReT 


B(V 6,0), O(0,0). 


A (/,V 8 


(7) 


2ihe 


rye k — aOcomoTHad OTBJICYeHHaA MOCTOAHHAA. 


dielyeT, “TO B (HKCHPOBaHHbIii MOMeHT BpeMeHH jlaBIeHHe KayecTBeHHO 
ejeT ceOA Tak 2%Ke KaK H MJIOTHOCTD. 

_ 5. Jlanuyto saqayy MoxHO paccmorpeTb TaKKe H Juia*cTyYaeB MocKOl 
{ IMJIMHTpHYeckolh CHMMeTpHH. Sayaya © CHAbHOM B3pbIBe AA cayuaeB 
(IOCKOli HM WHAMHApHuecKoil CHMMeTpHH B Mpeqnouo*KeHUH auabaTu4HocTH 
€YeHHA 3a (P)pOHTOM BOJIHbI Oblia pewena JI. MW. Cegospim (1). 

OTMeTHM TakxKe, YTO Ipey[bIlyukee pellienve, MOcTpoeHHoe via ypaBHeHHA 
OCTOHHHA (7), MOXKeT ObITh pacnpocTpaneHo Ha Ooulee INMpokve KéaCCbI 
‘PaBHeEHHH COCTOAHHA. 

Aprop BecbMa mpu3uatenen JI. HM. Cegosy 3a ps Baxkubix yKa3anuii. 


Martematuyeckuit HHCTHTYyT HM. B. A. Crex.10Ba Tlocrynns0 
Axajemun HayK CCCP 5 V 1956 


HWMTHPOBAHHAA JIMTEPATYPA 


os, JJAH, 52, No 1 (1946). ? JI. UW. Cegos, IIpuxnagy marem. u Mex., 
JI. MW. Ce gos, Merogp nogo6ua uv pa3sMepHocTu B MexaHuke, M., 1954. 


Woxnagn Akafemun nwayrx CCCP 
1956. Tom 109, Ni 2 


PHIPABAHKA 


# 


A. K. AHAHSH 


O PACHPEAEJIEHHH MYTHOCTH B NOTOKE C NOMEPEYHOM 
WUPKYJIAWMEM 


(ITpedcmaszexno axademuxom A. H. Hexpacoseim 10 III 1956) 


MuorouncuieHHble OMBbITHI WoKasamu (1), YTO ecIH B Napassene-cTpyliHom Mo- 
TOKe HMEET MECTO IIPOMecc 3avJIeHHA, TO BOSOyK ad B STOM MOTOKE MoMepeyHyio 
UMpKyNAuMIo (HalpHMep, MyTeM H3rHOa BOJoBOa HH HalpaBaAoujuMu 
M. B. Iloranosa), mpolecc 3avJIeHHA MOMKHO YMCHDIUHT HH MpeKpaTuTb Mow-, 
HOCTbIO B 3a€BHCHMOCTH OT HHTCHCHBHOCTH Nonepeynol yupKyaauuu. Jina onpe- 
AeeHUA BIMAHHA MONepeYHOH UMPKYJIAUMH Ha NepeHoc HaHOCOB B NepBoM IIpu- 
OJIMKEHHH JOCTATOUHO NOMYYHTb H3OJMHHH MYTHOCTH B WUPKYJAWHOHHOM H B Co- 
OTBETCTBYIONIeEM Tapasueme-cTpyHHomM noToKax. Ilyrem comocTaBJeHHa H30uIH- 
HHH MYTHOCTH, MOXKHO BIACHHTb, HACKOJbKO Nolepeunad LHPKYIALUA BIMAeT 
Ha lipoulecc nepepacipeyeeHHA MYTHOCTH TIO CeYeHHIO BOROBOLA. 

B ocHoBy HccleqoBaHHA MBI KslaeM JUudpby3HoHHy!o TeopHlo J[BIOKeHHA Ha- 
HOCOB C TEMH OrpaHHYeHHAMU OGMACTH €€ MPHMCHHMOCTH, KOTOPbI€ YCTaHOBJIeHBI 
ompitama H. A. Muxalinopoli (7), 4 TeopeTuuecKHMu ucceqoBaHuamu IT. VU, Ba- 
peHOmattTa (°). 

B qaHHol padoTe Hcceqyetca pacipeseseHve MYTHOCTH B WHPKyJIALHOHHOM 
NOTOKe Mp ABYKeHHH %KHAKOCTH Ha NOBOpoTe BofoBosa. Kak U3BeCTHO, B M0- 
TOKE IIpH €FoO BCTYMJICHHH Ha 3aKpyrsieHve BOsOyKaloTcA ToNepeyHble TeYeHuA. 
SHePrHsA JBWKEHUA MOCMCAHHX BbISBAHA PaOOTOH WeEHTPOOeXKHbIX CHJI HM WOsTOMY 
TlocTemeHHO HapactTaeT Mo AwHHe NoToKa. Ho BcsegqcTBHe BOSpacTaHHsA Nonepey- 
HBIX CKOpocTeli YBeIMUMBaeTCA H paOoTa CH BA3KOCTH, Morwomaroulaa Bce 
OOMbIUIY1O JOO paSoTh! WEHTPOOSXKHBIX CHI, BBHAY Yero TeMI HapacTaHHA 39Hep- 
PHM NomepeyHoro ABWKeHHA YMeHbIWUAeTCA H NOCMeAHAA CTPeMHTCA K HeKOTOpOli 
IOCTOAHHOM BeHUMHE. 

[lorok, NOKHHYBUIMM H30rHYTY!0 YaCTb pyca, COMep2KUT ONpeAeeHHy!o 9HEp- 
THIO MolepewHoro ABMXKeHHA, DTA SHEPrusA MOcTeMeHHO pacceuBaeTca OarofapA 
BASKHM CHwlaM. YKa3aHHbIlt BbIINe MpoWecc HapacTaHuA UW 3aTYXaHHA DHeprUuA 
NomepevHoll WHpKYAUMH MpOHCXOAUT MPHOAH3HTeMbHO MO SKCIOHEHIMaIbHOMY 
sakony (1, 4). YpaBHeHHA YCTaHOBHBIeroOcA JBHKeHHA BOAbI C HAHOCAMH MOXKHO' 
NOMYWTh H3 jucbepeHuMabHBIX ypaBHeHUult BUpPTyaNbHou Auppysuu (°, *), 


€CJIH HCXOJHTb U3 BbIPaKeHHA AIA pacxXoa HaHOCOB (Ys)n = — a = (9TO e€CTb 
l 


BbIPAKeHHE OCHOBHOM THMoTesbI AupySHOHHOH TeopHM ABHPKeHMA HaHOcoB). 
Sanucas qudphepenuuanbHoe ypaBHeHHe JBMXKEHHA BOMbI C HAHOCaMH B UWMIMH- 
PHYeCKHX KOOPpfHHAaTaXx, TOYYHM 


aS Yeas ey nino*Se ut-os aay 
Vesa — 39 tv ay — y \OR RE aet RAR + Bi) + 
c (24S, 2408 , 2408) 
+ 5 (A Ee oat ae op Mo ay ? (1) 


rye S — yjlespuoe OObeMHOe cofsep#KaHve B3BeIICHHbBIX UWaCcTHI B eCXHHAMMe 
o6bemMa PKYAKOCTH 5 Wy) — PHA paBsIMTecKaA KPyNHOCTb HaAHOCOB. 
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a0 ocecHMMeTpHUHOrO mloToKa ypaBHeHue (1) MOxKHO MpeCTaBHTb B Bue 
dA/aS , aS eS ae ie aA iy ~ w,)% =0 oy | 
ears aie guRt Rao? Noy = Oo. oer (2) 


laa tlapanene-crpylinoro moToKa ypaBHeHHe (1) HeCKOJIbKO yrpoulaerca — 
Wu TIPHHHMaeT BH] 


gA (OS , oS 2 OAS (£94 — \e = 
(Sat 5 yy ae anne y Oy. a) yeas (3) 


3yecb OCb Y HallpaBseHa BepTHKaJIbHO BHH3, OCb Z—BOJIb TOTOKA, OCb © 
xX —TlepneHAuKyAApHO K MepBbIM AByM HalipaBseHuaAmM. Hayao KoopAuHatT ~ 
pacnowioxKeHoO Ha CBOOOAHOM MOBepXHOCTH ToTOKAa. 

Vi30MHHH MYTHOCTH B WLHPKYJIAWHOHHOM HM Mapadviesie- ee TlOTOKaX — 
MOXKHO NOWYYHTH MOcse pelwieHHA COOTBETCTBYIOUlero H3 ypaBHeHHii (1), (2), (3) 
NIpH OMpejeJeHHbIX FPaHHYHBIX YCJOBUAX. 

IIpexye vem nepelirH K ycCTaHOBJeHHIO fpaHHUHbIX YCJIOBHH, OTMeTHM, 
YTO MbI CUMTAeM 3aJaHHbIMH MpofodbHble cKopoctH Uz B MOTKe JO NoBopota 
BojoBoya. IIpu 3aqaHHOM Toe MpOOJIbHBIX cKopocrett mlogle CKkopocTeH T0- 
nepeywHolt wupkynmaunu U,, Uy jaa ocecHMMeTpHuHoro noToKa (°) ompeje- 
JIAeTCA YpaBHeHHeM 


oO? O°F o2 02F 0? (oka) ay oO? O2F 
ae a eat a) er. (A ey) a sal A oo 1 


a2F ou, 
Tana (A ar eRe (4) 
H rpaHvudHbiMu YCJOBHAMH 
_ ser 3A 
Fly ==, Lu on +i = (1 —=)] | =o. (5) 


F —yhkuuaA nonepeywnol WHpKyJAWMN, KOTOpad CBAZaHa C KOMMOHeEHTaMH 
CKOpOCcTeH NoMepeyHOl WHpKYJIAWMU .paBeHcCTBaMH 


1 OF 


4 
Us= Ege Uy= EE. (6) 


Kosppuvent TypOysenTHoro nepemeumBanHa A ja moo cbopmet 
HM Pa3M€POB BOOBOMa OMpeeAeTCH TeOpeTHYeCKH 0 MeTOJY, H3J102%KeHHOMY 
B padote (‘). 

Tipu auwiunruyeckoli smrope pacnpeyeseHHA MpOsOMbHbIX CKOpoOcTei HHTer- 
pas ypaBHeHusa (4) jx MpxAMOyrombHOrO BOOBOa MO*KHO MpeycTaBUTh 
B culeyiouleM Bue (*) (3aqaya pelliaercA BapHallMoHHbIM MeToqom Purnas): 

a) TOPH3OHTasIbHaA COCTaBJAIOULaA CKOpOCTH 


Up —; {M LW’ COs 5 + (=) is 1] le’ FCOS = ~ ae 3(4) “= 1] — 
+ Mi] cos + (=) | | Brn; cos ees i: +)— |}; (7) 


6) BepTHKaJIbHaA COCTaBAIOULAd CKOpOCTH 


U y= = {mM ee sin ea +2 (=) |» sin = + (ty +I a 
+. MM, i- eee, sin oe a 2(2\|[m sin ee + (2) _ ( m |}. (8) 


I< 
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Ilapametppi B,, By u Konctanth 2’, dy, y, oh onpeesAlotcA mo dopMyviam, 
IIpHBeeHHbIM B padoTe (8). 

Hamu nosyuenbl rakoKe HHTerpanbl ypaBHeHusl (4) qua Apyrux opm 
BOROBOa (Kpyr, Tpalleyua, TpeyrombunKk) MPH pasIMUHIX MpeslosOKeHNAX 
(0 BHAe SIMOpb! paciipeseeHNA NpOOMbHBIX cKOpocreli (4,8). 

Tenepb HeoOxoquMO ycTaHOBUTb rpaHHYHble ycnoBua jaa ypaBnennit 
(1)—(3), T. e. HalitH mytTHocTb noToKa S) BOJM3H CMOYeHHOH MoBepxHocTH 
BOJOBOa H Ha CBOOOAHOH NMOBepXHOCTH X%KHKOCTH, ecH JBMXKeHHe Ge3Ha- 
mopHoe. IIpuqoHHy!0 MyTHOCTb B Mapasee-cTpylinoM MoTOKe TpHOmHxKeHHO 
MOXHO OllpefeHTh 110 cbopmyvile M. A. Beaukanoza (°, 1°), Koropyio mocae 
HECJIOZKHBIX MpeoOpasoBaHnli MOXKHO MpecTaBuTb B BUJe 


on = ciV ghi _ ox ae (9) 
Yoh Sete yelits 8 Vea? 


Pye ty; —HalpsAxKeHve B MpHAOHHOM cyI0e TMOTOKa; C H* y — NOCTOAHHBIe’ 
WHCJICHHbI€ 3HaAYCHHA KOTOPbIX IIpHBOJATCA B paGorTe (1°). 

Jina ycraHoBJieHuaA MpHAOHHOH MyTHOCTH B ILHPKYJIAMHOHHOM moToKe, 
OYeBHHO, HEOOXOAUMO ONpeeJIHTb KacaTeJIbHble HallpAXKeHUA, KOTOPble BO3SHH- 
KaloT B IOTOKe BCJIeCTBHe NoMepeyHol WupkyaauHH. Jimi OcecHMMeTpHyecKoro 
HBHXKCHHA CYMMAPHbIe KaCaTeJIbHble HallpsAXXeHHA B MpHJOHHOM CuIOe NOTOKAa 
MOXKHO onpesesATb 110 tbopmyuie 


T= Vanes ae ae (10) 


re tyz-— HallpxxKeHHe B IPHAOHHOM CyI0e NOTOKa, BO3HHKaOulee OT UpOAOIb- 
sHOrO TeYeCHHA: ty, = 7Roi; tyy—HalpAxKeHHe, BO3HHKalOlee BCeCTBHe 
MonepeyHOH WHpPKyJIAQHH. 

IIpu WaHHoM ole ckopocTeH TNonepeyHoH UWHPKYJIAWHH HalpAXKeHHE Tyr 
MOXHO OlpeyeJHTb 10 Popmyyie 


aU, U5) 


ee cae (11) 


| . 
: C yyerom sbipaxeHHi (7), (8) tyr B UpHJOHHOM cJI0e NOTOKa MOKHO 
/ompexeHTb 10 opmysie 


sex Se fu[ (4 Son (= ]+ 


+ M, [— (1 + 4) cos +(F) — ijt. (12) 


rye a—onyumpuna BosoBoya; A—rayOuna moroKa; p, 6, M u My, ompe- 
‘ylemsioTca 10 (bopMywlaM, IIpHBeeHHbIM B (’, §). 

Tlocme HaxoxKJeHHA CYMMapHOrO HallpA2xXeHHA tT MOMKHO OMNpPeeIHTb NpH- 
JOHHy!IO MyTHOcTh Sy B OC€CHMMeTPHUHOQM IHPKYJAUHOHHOM TOTOKe [lyTeM 
3AMeHbI Hallps2KeHHA ty, B (bopMysie (9) HalpaAxKeHHeM %:~, a HMCHHO: 


vis t 2 4"/4 
So= Tq, =n Ve [oe + el. (13) 


Jlna onpeyeneHua Hallps2KeHHA B MIpHAOHHOM coe MOTOKA, B KOTOPOM JBH- 
*KeHHE MIPOHCXOAUT C MepeMeHHOM NO AMHE BOAOBOAa NolepewHOH WHPKYvsA~ 
Well, HEOOXOJHMO YUHTbIBATb, KPOMe YKa3aHHBbIX BbINe HalpsrKeHHH, elle Te 
JIONOJIHUTEIbHbIC Halps2KeHHA, KOTOPbIe BOSHHKAICT B MOTOKE BCJIEACTBHE 3aTy- 
XaHHA WIM HapacTaHHsa MonepevHoH WMpKYJAWHM. [Ipu Hanwuan morepeuHou 
UMPKYAAUMM HapywiaeTcH rHApOcTaTHyeCKHH 3aKOH pacipefereHnA NaBeHHh 
B notoke. Ha yyacrKe BosoBosa, re WAPKYJAWHA NepeMeHHaAd (3a Lee 

206 


yKa3aHHble aBseHua Take OyAyT Mensateca (7, *). BomeqcTBHe HSMeHeHHA JaB- 
eHUSA B MOTOKe BOSHHKaIOT JONOIHHTeIbHbIe HanpsxKeHHA. S.A UX HaXOKNCHHA 
CocTaBeM ypaBHeHHve JMHaMMYeCKOrO PaBHOBeCHA JA OTCeKa NOTOKA, BbIAe- 
jleHHoro Bipeqemax yyacTKa BOLOBOAA, Pe MPOMCXOMUT saTyxXaHHe NomepeyHou 
Wupkyauun (HanpuMmep, 3a MoBopoToM BooBoya). Ilocme tpoctbix npeodpaso- 
BaHuH M3 ypaBHeHHa JMHaMMYeCKOrO paBHOBeCHA NoyYaeM tyz,a=OP/02,. ria 
P —cymMapuoe u36nrTouHoe NUpKyANMOHHOe Japsmenne (+, 4). OHO MpHOMKeH- 


Ho olmpeqeasetca 10 Popmyse (7, 4) 


u? 


b 

h 

P= 4y se enone | pes 
0 


p2 . 2 se | 
[1— (geet? foae pep Sin *)) dxdy. (14) : 


tan 


HampsxKeHne tyz,, c yueTom (14) OKOHYaTebHO MOXHO UpeACTaBUTb B BUC 


ea obs 
Wee) ae SORT © game: Ue= 
(@ 1 2h) 2g 


v 


2 2 dfs 
babi sie! (15) 
it 

Sa 
rae 6—woHad wHupwHHa BO,OBOJa; m—apaMeTp, YHCJIeHHbIe 3HaveHHA 
KOTOPOrO oMpejlensioTcHA m0 PopMyse, IpHBezeHHOL B padoTe (1). CymmMapubie 
JOHHbIe HalpsaxKeHuA Mp 9TOM OYAYT Te = ((tyz + tgs ay + ey oe a IIpHOH- 
HYy!0 MYTHOCTb Sy, aHasIOrHyHO TOMY KaK 9TO CJeaHO B OTHOIMeHHH OCeCHM- 
MeTPHYHOrO TOTOKa, MOXKHO MpefCTaBHTb B Bue 


cy i 


So ig 1) Vp [tye + tye, 3) + eye (16) 


[pannaHoe ycropue Ha CBOOOJHOM MOBepXHOCTH MOKHO CPOpMyJMPOBaTb 
KaK YCJIOBHe paBSHCTBa HYJIKO MOTOKa B3BelICHHbIX YaCTHI, Yepes CBOOOZHYIO 
MOBEPXHOCTb, T. e. 


=x) (17) 
y=0 


Hea) +93 


TakuM oOpa30M, pacmpeyleseHue MYTHOCTH B WHPKYJIAWHOHHOM MOTOKe 
pH JBHXXeCHHH XUAKOCTH Ha MOBOpOTe BOAOBOAa B NepBOM UpHOIMKeHHH 
onpeyesiaeTca ypaspHeHuamu (1), (2), (4), a rpanHuHble yCJIOBHA HHTerpH- 
POBaHHA MOXHO yCTaHOBHTb MyTeM yueTa TeX J[ONOJIHHTeCJIbHbIX HallpxAxKeHHE 
Ty: H Tyz,3, KOTOpbI€e BOSHHKAaIOT B MOTOKe OT WONMepeyHOH WHpKyJIAWHH. 


Boguo-sHepretuueckuit MHCTUTYT Tlocrynuso 
Axajemun Hayx ApmCCP 2 XI 1955 


UMTHPOBAHHAA JIMTEPATYPA 
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Horaage Ankagemun nayrk CCCP 
1956. Tom 109. Ni 2 


MATEMATHYECKAA PH3HKA 
r, A. MAPTbIHOB 


| O PEWIEHHH OBPATHOM 3AJAUH CTE®AHA 
AIA WOJYMPOCTPAHCTBA MPH JIMHEHHOM 3AKOHE JIBH)KEHHA 
rPAHHUbI &A3 


(II pedcmas2exo axademuko. | B. A. O6pytesem | 11 VII 1955) 


OOpatHad saqaya Crebana cbopmyupyetca creqytouluM o6pasom (2). 
JlaHo: 


5 2 
Haast, 0<x<h(0); 
ORR gaa BIE SO, 


TpeOyetca Haliru 9, (x,t) <0, 9, (x,t) >0 u Tor xoq Temmeparypnr 6 (t) 
Ha HeMOXBHKHOH rpanune x =O, KOTOpbIH IpH HeKOTOPOM 3a]]aHHOM HauaJIb- 
HOM paciipeyeJIeHHH TemMIlepaTypbl BO BTOpow (base (cuHTaemM, uTo mpu t = 0 
mepBax (basa oTcyTcTByéT, T. e. A(0) = 


t=0, (4,0) =f (4) 20 (2) 
‘M OMNpejeseHHBIX YyCJIOBHAX Temm000MeHa Ha NO{BMKHOL rpaHue pa3syena 
aByx das x = h(t) ; 

2, (Ast) 0, 292 (A= 0; 


>, 01 (A, t) 0% (h, t) dh (3) 
ean Ox: ra 


=*% Dc aad at 


oGecneunHBaeT 3aaHHbIMt 3aKOH JBHXKeHHA PpaHHUUEl 
x=h(t)>h(0) =0. (4) 


B ormwuue oT upaAmMol 3ayqauu Crecbana (7), 3ecb HCKOMBbIM OKa3bIBaeTCH 
ne A(t), a O(t). Tlockompky cbu3uueckHi cMbICN OOpaTHOH 3samaun Credbana 
m0 CyllecTBy TOT 2%Ke, 4TO H MpxAMOli, TO B OOpaTHOH sayaye A(t) mWesmeco- 
O6pa3sHO OpaTb B TaKOM BHjle, B KOTOPOM OHA YyfOBJeTBOpAa Obl ypaBHe- 
HUM IpaAMol s3ayaun Crecdana. B (*) Opi0 moKasaHo, uro BcaKoe A(t), 
YROBJeTBOpsIOlee YpaBHeHHAM IpAMOH 3ajjauH Credana, QOJKHO HMeTb pH 
t>0O no KpalineHt mMepe nepspylo mpousBogquyio dh/dt< oo. B (#,°) Obiuo 
viccyleqoBaHo toBeyeHue A(t) up t—>0. Ha ocnoBe sTux padoT MOx%KHO 
yTBepKaTb, YO HaWOOJbIUHH WHTepec IIpefCTaBJAIOT CJlyyaH hi(t)—>0 Vt 
(cKayoK TemMepaTypbl Ha HenoyByxKHO rpanune x =O B Moment t =Q) u 
h(t)—> vt (Hauanbuble WH TpaHHYHEIe yCJIOBHA B OKPeCTHOCTH TOUKH ca, 
t = 0 moryT ObiTb npescTrapsenbi B Buse f (x) ~ fx, 0 (t) ~ Ht, rue f,, 6, =const). 

B (1) Gpim0 moyueHo pemenue oOpatHoit sagaun Credana upu h = vVt, 
a B HaCTOSIMeli CTaTbe MbI paccMOTpHM cayyali A= vt. Ouepuynuo, uTo HU 
h=vVt, uw h=ot xapaktepHbl JA HavambHOl CraquH Mpowecca, MOCKO/bKYy 
HEBO3MOXKHO IpeCTaBHTb TakOH (pHsHueCKHii Mpowecc, Mp KOTOpOM o0beM 
OWHOH u3 (bas BO3pacTam Obl JO OeCKOHeHOCTH. 

TakuHM 06pa30M, IyCTb 

WU, (5) 
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ByyemM uckaTb peuieHne sagaun (1)—(4) myTem nepexoga K JBMKyllelcA) 
cHCTeMe KOOPAMHAaT.. 


Tlon0>KuM ° 
z=x—h(t)=x—vt. (6) } 
Torga (1)—(4) npumyr Buy 
0% 8, , dh dv : 
Ot = 4 ot bz? —hi(t)h<z<0; (7) 
a9. 029, , dh as en ; 
rites erimerrnre ess ct 
1=0, 4(0)=0, 92(2,0)=fl2)>0; (8), 
cg [ Ordo 2200.0) = 0, 
eo 1, 991 (9, #)__ 5 9 (0, #) dh (9) 
“i Oz wane a om = Oe 


rye dh/dt =v = const. Tomoxum (°) 
9n (2, t) = 9% (2, exp[— 22-1] (a= tn2): (10) 


Tlogcrapiaa (10) B (7), MpHBeyqeM ypaBHeHHH K KaHOHHYeCKOMY BUHAY 


Ov, Op 
Fo ange (n=1, 2). (11) 


Tak Kak 9,(0,t)=0, a %)(z,0)=/(z), To oueBuguo, To: ¥, (0, t) = 0, 
a 2 (2,0) = 9 (2) =f (z)exp| 52-2] 


ned= etn @feo[-“se]—en[-“EM eg 
: (n=1, 2), 


THe %(Z) HSBeCTHO, a 9, (Z) AOMKHO ObITh OMpesemeHO “3 BTOporo ypaBHe- 
Hua (9). Tlocne HecTOxXHBIX MpeoOpasopanuli (9) MoxeT ObITh Mpe_cTaBseHo 
Kak 


eG Gl aie “en exp [— | e— 


Ao. exp |-z = ele 


loa) 22 7 
aot a \te(@ ee |- aa do = qu. (13) 


Host = Afro [ae] —c9 [aS] + mn on 
Torya 1 2a, 


eva | Ores 


_ 4m 2a  (wt—0 
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Nomaraa A = ayg/hy, npuBeyem (13) kK Buay 


yé == C)2 C Le 
\ Sei0 (6) exp pee ee ae a CF (exp [-“ Ja, (14) 
0 0 ; | 


5 3] a 3/ 
‘Te % = yay */Ma2*. TaKWM O6pa30M, BCA cucTrema ypaBHenuii (1) — (4) 06- 
paTHOH saqaun Cretbana cBejeHa K O{HOMY uNTerpabHOMy ypaBHeHHto (14). 
B HeKotopbix ciyyaaX OHO MOET ObITb pelieHo JOBONbHO Mpocro, 
, Kg 


Ilycrb, Hanpymep, a, = ay. Torga ouepugqHo, 470 %, (¢) = > | (0). -Ecam 
1 
la, =a, +A, rye 6 = A/a< 1,70, pasnaran exp |- 2 | B DA m0 
cTelleHAM 6 HW OFPpaHHYHBasch MepBbIMH JBYMS WieHaMH psaja, NosyUNM 
an (wt +)? 1g ca - r era ee 
a\ ¢F C)exp[— Sarma (1 +a)\¢ ()exp[— S| ae + 
0 0 
d ve ¥ aha ” ( —o i 
+o8t\|—5- FO tas’ © + af @]exp[— = ]a. 15) 
0 


@Mopmyasa (15) cnpapeqiMBa, ecu [ (x) ABIAeTCA KYyCOUHO-HerpepbIBHO! 
(PyHkuveH, UMeIOUeH KOHeYHOe YHCIO TOYeK pa3pbiIBa, MexKy KOTOPbIMH Cy- 
mectByrrT | f’ (x)|, | f” (x)|< co. Kpome toro, neoOxoqumo, uro6ni lim xf(x) = 


v> 0 
= lim xf’ (x) = 0. Oguako, Kak ObI0 ToKa3aHo B (4), MocmeqHee TpeGoBaHue 
x+0 


Oyler Bcerfa BbITIOJIHATHCH, CCIM MbI paccMaTpHBaem (1) —(4) Kak oOpaite- 
Hue IIpAMOH 3aqauH Credana. 


T]omoxKWM 1) (xX) = a (1 +8) f (x) + so (x). Torga slerko moKa3aTb, 
4TO 4 


Fem ex0[— 2] = 249) Yeon —SeE*] 4 
0 
+ ast ( [+ ou () + Q9'n (9 | exp |- | dt. (16) 
0 


IIpupapyusaa (15) u (16), nonyunm, uro (14) OyJer BbINOIHATECA TObKO 
B TOM CJlydae, ecJH 


yey (x) + > Gur (4) = arf” (x) + auf’ (4) — FF (2). (17) 


Takum o0Opa30M, HHTerpasibHOe ypaBHeHve (14) cpeyqeHo k yudpepeHuu- 
ambuomy (17). Ecuim cyllecrByioT MpOusBoHble BCeX TOpsAKOBIX OT f (x), 
to B (15) MOx%KHO B3ATb Culefyloulve NpHOmMxKeHuA. B pesymprate (14) OyyzeT 
cBeJleHO K OecKOHeuHOM CHcTeMe JuPepeHUMaJIbHbIX ypaBHeHHH. 

PaccmorpuM ypyroli cnoco6 pemenua (14), qua uero mpeodpasyem ero 
K BH 


ee ere 


2V nat 
0 
a [eh 1 oo 
arr slips Fae) Vi * (0) @ Je (18) 
~ “dehy 2 raat 0 ear 4agt \ 


7 
Tye 1 (X) = G19 (x) exp Ea | » F(x) = f (x) exp ex *] 
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IIpeqmosiox%KuM, TO HpaBast M3BecTHaA yacTb (18) MomeT ObiTh MpeycTaB- 


foo TAN fo) 


JieHa B Bue >, 6,t"/2. Torga, nomaraa ©; y= * i On,x"-1, HaljyeM, 4TO 
n=0 n=O 
* — a Cb, 
MG Nena seh op EY PS IS ORE (19) 
nag (4m) 7 eae 
VMucrutyt Mep3ioTropemenua [loctynuso 
um. B. A. O6pyuesa 10 VII 1955 


Axkajemun Hayk CCCP 


WMTUPOBAHHAA JIMTEPATYPA 


1T.A.MaprbHos, KT®, 25, B. 10, 1754 (1955). 2 A. B. Jin Kos, Teopua Ten- 
sompopoguoctu, 1952. % JI. WU. Py6uumTeu, JAH, 62, No 2 (1948), + JI. HU. Py- 


OuHuTeuu, TAH, 62, Ne 6 (1948). °A.H. Tuxounos, A. A. Camapcxua, 


YpaBHeHua MaTemaTHueckoH du3uKu, 1951. 
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Hornagn AKkayemuu nayx CCCP 
1956. Tom 109, N 2 


’ PH3SHKA 
A. Tr. 3HMHH uo H. M. ALIAH 
O KBAXPYNOJIBHOM MOMEHTE SPA U233 


(II pedcmasaeno akademuxom M, A, Jleonmosuuem 10 II 1956) 


MeroqomM ontTHuecKol aTOMHOli cieKTpocKONWH Hccseqopana CBepXTOHKaA 
CTpyKTypa JIMHHM HelTpasbHoro H HOHH30BaHHOrO aToma U??3, HaiiqeHo oKoo 
D0 sHHHM C WeCTHKOMMOHEHTHOM CBepXTOHKOi cTpyKTypoll, uro MoOATBep»xKaer 

paHee ycTaHoBJIeHHy!0 BeJIHYHHY cnuHa aqpa U?33 = Tae (aE 
J\eTabHo H3y4eHa CBEPXTOHKasd CTPYKTYPa HCKPOBbIX JIMHHIi, HHXHUE ypoB- 
HH KOTOPbIX IpHHaiexKaT konpurypauuu Of* 6d 7s. Otu AUHHH TIPHBeReHbI 
B TaO0. 1, rye AaHbl BEMMYHHbI HHTEPBAIOB MEXTY KOMMOHEHTaMH CBepXTOHKOli 
CTPYKTYpbI. CBepXTOHKad CTPYKTYpa H3YYeHHbIX HCKPOBBIX JIMHUM OOYCOBJeHA 
/paculemeHHeM KaK HW2KHHX, TaK H BePpXHHX ypoBHeH, IpHyeM pacinenseHve 
-HWKHUX YpoBHeH Oombmue pacmenmeHua BepxXHHx. Takolt BbIBO, cllemaH Ha 
OCHOBaHHH H3yYeHHA OTHOCHTeJIbHbIX HHTCHCHBHOCTeH KOMIOHEHT CBepXTOHKo 
CTPpYKTYpbl H BeEIHYHH HMHTePBaJOB. 
: Ta6mauna 1 


VMuteppaibl Me2xK LY KOMMOHeHTAaMH CBepx- 


se ES Kaaccucdbuxann A TOHKOMH CTPYKTYPbI JIHMHHH * 
BA B 10-3 cm7! 
4188, 07 Ly), — 24211), 110; 112; 116; 102; 105 
4297 , 14 "Li, — 235n1), 98; 116; 135; 133; 116 
4515, 28 OE Nay aac ee 427; 143; 146; 126; {15 
4666 , 86 "Lu, — 4%), 102; 105; 101; 94; 79 
417159 Lys), — 2571), 77; 93; 115; 138; 164 
4538, 19 "Lis, — 2871), 66; 86; 128: 152; 194 
4567, 69 Lis), — 2369), 90; 107; 142; 169; 215 
5008 , 22 Lys), — 20s), 53; 73; 92; 108; 135 
4477, 74 "Ky, — 2321), 154: 138; 106; 75; 62 
4543, 13 °Kyy, — 22911), 137; 119; 100; 78; 60 
4646 , 60 "Koy, — 22d), 177; 152; 124; 103; 69 


* VWHTepBaJibl abl B WOpAyKe yMeHbINeHHA yacTOTH. TOyHOcTb ompesese- 
HHA WHTepBasiop +0002 cut. 
® 
BenuaquHbl NocTOAHHBIX MarHuTHoro (A) u KBaqpymoubHoro (B) BsavMojeli- 
CTBUH 2CKTPOHHOM OOOOUKH C AAPOM BbIYHCIANUCh 10 PbopMy.ie: 


Av =a) +4 C+ $C’ 4BC(C +1), 


rye Ay —uuteppa (B cM) MexKY KOMMOHEHTaMH CBepXTOHKOH CTpyKTYPpbl 
jmuuu; d)—Mocroaunan uv C=F(F+1)—/(1+1)—JVU+ L)0 Sonen 


/ 
BCs ipeycraBJIneT MarHHTHOe B3aMOjelicTBHe BepXHerO YPOBHA; KBaj[py- 
TOJIbHBIM B3aHMOJeHCTBHeM BepXHero ypOBHA peHeOperaeM BBHAy ero MaJIO- 
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cru. BblvcseHHs# .MOCTOAHHBIX MarHUTHOrO UM KBapyNOJbHOrTO B3aNMojecT— 
BHii MPOH3BOAMNCb ‘ld Tpex HawOoee rayOoKux ypoBHeH °Li,,, “Lu, 4 
6K»), MeTOJOM HaHMeHbIHX KBagpaToB. IlocrosHHble KBaXpyNOJIbHOrO B3ar- 
MOJleliCTBHA MOJTYYeHbI NyTeM yCpeHeHHA 3HaYeHHM NOCTOAHHBIX, BbIMHCJICH- 
HbIX 110 pa3HBbIM JIMHHAM C OOM{HM ypoBHeM. Ja ypoBHA °K», 3HaveHHA 
TOCTOAHHOM, BbIUHCJICHHbIe MO pa3sJIHYHbIM JIMHHAM, pa3JIMUalOTCA KaK MO Be- 
ymmuune, Tak MW M0 3Haky, TaK YTO B 3TOM Culyyae CpeqHAA BeJIMYMHAa He 
umeet cmpicuia. Ja ypoBHel ®Lu,, u %Lis,, CpeqHHe BeJIHUHHbI MOCTOAHHBIX 
- wMeIOoT culeqyroulve sHayeHua: B (®Luy,) = — (5,0 1,5)-10° em? uw B (Lis/,)= © 
= — (1,7-++0,7)-10°->cm™!. Boabulaa HerouHocTb B OlpefesIeHHH MOCTOAHHBIX, 
OUeBUHO, CBA3aHa C HaJIMYHeM B3aHMOJeHCTBUA ypOBHeH. 

BemwunHa ONTHYeCKOrO KBaypyNoOsbHOrO MOMeHTAa Qon oOnpeyeaeTcA ye- — 
pes noctosnuyio B no (tbopmyse Kasumupa: 


he IJ (21 —1)(24 —1) 
SS ee B Cc at cee 
Qon /s ee > <3 cos; —1><r78>” 


B KOTOPylO BXOJAT YCpeQHEHHA MO 3AeCKTPOHHOM BOJIHOBOM (PyHKUMH COcTOA- — 
Hun cm =J. Jina onpejeeHuaA 3Haka KBaXPYyNOJbHOrO MOMeHTAa TIPOH3BeeHO 
ycpequHeHve 3cos?®—1 no yraoBoH 4acTH BOJHOBbIX (PyHKWHH ypoOBHeli 
(f8ds)®Luy, u SLis;,, ITH BOMHOBbIE ()yYHKUMH TMOCTPOeHbI NO MpomMexkyTOUHO! 
cpa3uH (J’j), re J’ — MOMeHT 93JIeKTPOHHOrO OcTOBa /8d, B KOTOPOM 9JIeEKTPO- 
Hb! CBA3aHbI 10(LS)-cBa3u4, j — MOMeHT S-3JIeKTpOHa, CBA3AHHOrO C OCTOBOM 
no (jj)-cBa3H. YcpefHeHve NO BOJIHOBBIM ()yYHKUMAM C.m, = 4,5, BXOJAWIYM 
B BOJIHOBy!O (PYHKUHIO OCTOBa, 3aTPYAHHTeIbHO BBHAY TOrO, YTO B HHX BXO- 
WMT CJIO%KHAA JMHeEMHAA KOMOHHAWHA BOJIHOBBIX (DYHKUHH OTJeJIbHbIX JJIEKT- 
poHos. OjHako craTucTHyecKHe Beca 3THX (YyHKIUMH MaJbl NO CcpaBHeHHtoO 
c BecaMH (yHKUMH Cc 5O<(m,<8, HW HX BKMaOM MOXKHO NpeHeOpeyb c TOU- 
HocTbIO WO 10%. Takoe jonyueHHe BHOJIHe NPHeMJIeEMO, MOCKOJIbKY TOUHOCTH- 
akclepHMeHta ~ + 40%. CormacHo pacueram <3cos?.?— 1> uMmeer noOxKH- 
TeJIbHbIM 3HaK, OTKYJa culeqyeT, TO Qon (U?3%) > 0. 

Jn OWeHKH BeJIMYMHbI KBaJ{PpyMOJbHOrO MOMeHTA MbI BOCIIOJIb3OBaJIHCb 
BeIMYHHOH <r*>, anno IrepHrelimepom yaa Kondurypauun 5f* (4). Onex- 
Ka faeT Qon = 13-10-%4cm?. Bonee Tounyio oueHky <r > quia KOH*urypawun 
5f/*6d7s MoxwkHO TpousBecTH moO MetToyy Depmu (°), Kya, OHAKO, BXOJUT 
HeH3BeCTHaA HaM BeJIMYHHa MYVJIbTHIJIeTHOrO paciielJeHHs. 

B 3aksOueHHe BbIPaxKaeM OlaroapHOcTb JOKTOPy PusHKO-MaTeMaTHYeCKHX. 
Hayk A. P. Crpuranopy 3a HHMUMaTHBy NOCTaHOBKH HacToael padorbl u 
mpop. 1. A. Cmopogunckomy 3a uHTepec kK pa6ore. 


Tlocrymuno 
17 XII 1955 


UWHTHPOBAHHAS JIUTEPATYPA 


1 JIA. Kopoctnaera, A. P.Crparanos, H. M. Satu ror: 235 
471 (1955). 7H. WU. Kanuteescxudk, M. 0. 4atxa, JAH, 103, 49 (1955). 
ei Ee VeiS luis, JOR. Me Nalt ye, J. Ope. coc, amare 87 (1954)." 4 (RYS t em 
heimer, Phys. Rev., 84, 244,(1951); 5 E? Fermi, 26.4. Phys., 82, 729 (1933). 


Jloknann Akanzemun HayrK CCCP 
1956. Tom 109, Ni 2 


PH3HKA 


? 


A. JI. KAPTYYKAHCKHH 


O TNEPETPYNNHPOBKE CKPbITOrO H30BPA)KEHHA 
MPH ®OTOrFPA®HYUECKOM JEHCTBHM HOHH3YIOWWNX ACTH 


(IIpedcmasaexno akademnkom A. D. Hodge 6 II 1£56) 


_ Ilpu gettcrsuu na tbororpadHyeckHlt Col 3acBeTKH, AWIUTebHOCTb KOTOpol 
HE MpeBbIMaeT JIMTebHOCTH HOHHOM CTauH Wpouecca oOpas0BaHHA CKpbITOrO 
4300paxenna (10° cex. qua AgBr mpH KoMHaTHOM TemMnepaTtype),:BCe WeHTpbI 
SKPbITOrO H300paxKeHHA, OCOPasoBaBLIHeCA B IMYJIbCHOHHBIX KPHCTaax, Co- 
oTOAT H3 OAHOrO aTOMa Kax bili (*). OMHaKO IA COOOMIEHHA KpHcTaJsy cno0co6- 
HOCTH K IIPOABJIEHHIO TpeOyeTcxA OOpasoBaHHe B HEM LeHTpa Gosee KpyNHOro, He- 
eM aToMapHbili. [lostomy OblIO MpeAMONOXKeHO, YTO Tocwe OKOHYAHHA OcBe- 
€HHA. MpOMCXOAMT MeperpyMMHpoBKa CKPbITOrO H30OpaxKeHHA, T. €. poOcT 
OMHUX UWeHTPOB 3a cueT Apyrux. Tako mpolecc B 9MYJIbCHOHHBIX KpHcTasiax 
ObIJI 3ATCM OOHAPY2KeH IKCMEPHMEHTAJIbHO (7) H OKA3aJICA TOKECTBEHHBIM 110 Me- 
XaHH3My C peslakcalHel (bOTONpOBOAMMOCTH B KPYMHbIX MOHOKpHcTamsax AgHal 
(°). CyitHocTb sToro Mpollecca COCTOHT B TOM,-4TO Mocle OKOHYAHHA 3aCBeTKU 
MPOHCXOJUT OCBOOOKACHHE MEJIKHX JIOKAJIbBHBIX YPOBHeH, BPCMCHHO CTABLIHX Me- 
CTaMH 3aKpelJIeHHA (POTOMTIEKTPOHOB, H 3allOHeHHe PyOOKMX ypoBHeH, T. e. 
(poToHTHYeCKH OOpasoBaHHble aTombl Ag.coOupaloTcA Ha WEHTpaxX YYBCTBHTECJIb- 
HOCTH. 2 

Ilockombky cyllecTByeT JlameKo HAyulee CXofcTBO (boTorpaduyeckoro Jeli- 
CTBHA KpaTKOBpeMeHHOH 3aCBeETKH H HOHHS3YIOWLUX YacTHL (7), MOXRKHO CUHTATD, 
TO TeperpyNMHpoBKa CKpbIToro H300paxKeHHA MIpOWCXO™HT H MO OKOHYAHHH 
JI€HCTBUA HOHM3YIOWMX YacTHI Ha KpucTal. Takoe upeynouowkenne Tem Oovlee 
@CTeCTBCHHO, YTO BPEMA MPOXO*K CHUA YaCTHUbI Yepes KpucTaus (10 1? ceK.) 3Ha- 
YATEIbHO MEHbIWe JJIMTeIbHOCTH HOHHOH cTaquH (10 °cex.). Lusi HenocpeAcTBeH- 
HOH MpoBepKH YTOFO MpeANONORKeHHA TEM Ke MeTOAOM, YTO H WIA NEHCTBHA CBe- 
va (°), TpeOyercs, OMHaKO, UpesBbIyaliHO MOULHbI HCTOUHHK yacTuu (F1O ya- 
‘cTuy, Ha | cm? B cek.). []losToMy yoOHee HCHOb3OBAaTb WIA MIPOBepKH HEKOTO- 
‘pble KOCBeCHHbIe (PaKTbI, ABJIAIOWMECA HEMOCPeACTBEHHBIM CJIeACTBHEM Tpollecca 
neperpynlHpoBKH — HMeeTCA B BUY CMOCOOHOCTbh HIM HECMOCOOHOCTb 9MYJIb- 
CHMOHHOrFO KpHcTasia K perHcTpauuu YacTHL oMpeseseHHoro CopTa MU SHEprHy; 
Kak OyJeT 1OKa3aHO, ITO CBOHCTBO BCeLeO ONpesesAeTCH HMECHHO Teperpynnn- 
POBKOM CKpbITOrO H300paxkeHHusA. 

Ilyctb B KpucTamie uMeetca N WeHTPOB YYBCTBHTEMbHOCTH, OOMaaIOUNX 
OMMHAKOBOH JHeEpreTHYeCKOl TTyYOHHOHM Mo OTHOWIEHHHO K TOJLOCe IPpOBOAHMOCTH. 
Jina npespamenua 06oro M3 9STHX WEHTPOB B WeHTP MpOABJeHUA TpeOyeTcA CO- 
pasoBaTb Ha HeM rpyiilly He MeHee YeM H3 fy ATOMOB Ag, NIpHYeM My OMMHAKOBO AA 
BCeX LeHTpoB. IlycTb, Jamee, BCe 1 9JIEKTPOHOB MPOBOAMMOCTH, BOSHHKUINE B KPH- 
CTAIE IPH MpOXOKAeHHH YACTHIBI, UCMOJIb3OBaHbI AIA OOpasOBaHUA ATOMOB AS, 
T. €. pekoMOuHalua orcytcrByer. Torga cnycta 10°° cek. Mocue NpoxorkAeHHA 
YACTHIbI B KPUcTamme OOpasyeTcs  OAMHOUHBIX aTOMoB Ag, H3 KoTOpBIX N aTo- 
MOB 3aHMMAaioT LeHTPbI YYBCTBUTEIbHOCTH, a OcTabHbIe Nn — N oOpasoBaHbl BOJH- 
3M cayualinbix HapyuieHuli cTpyKTypbl Kpuctanna. [Ipunncbipad WeHTpaM “yB- 
CTBUTCbHOCTH TOJbKO AKUeENTOPHbIe (PYHKUHH, a OCTAJIbHbIM JIOBYINKaM — 
TOJbKO JOHOPHbIe, MOPKHO OPMKUJATb, ITO Mocse NeperPpyNMMNPOBKH OCTAHCTCA JIMMIb 
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N weuTpos u3 HeCKOJIbKHX ATOMOB Kar {blit. IIpu 9ToM COBepIeHHO Oe3spa3Ju4- 
HO, KaKHe HMCHHO aTOMbI NepeAyT Ha TOT HIM HHO WeHTp MW BadKHO JIMUIb UX pac 
mpeyenenue 10 WeHTpamM. Torja BoNpoc oO TOM, OYAeT MM CpeAM STUX WeHTPo 
XOTA Obl OAH, cosep2%Kaniuli He MeHee Ny aTOMOBAY, 9KBUBAJICHTEH 3afaye O Ha 
XOMKJCHHH BeEPpOATHOCTH TaKOFOMpOHSBOJbHOMO paciipeAesieHHA 1 HEpasJIMIHMbI 
mapoB io N ofWHakoBbIM AUIMKaM, pH KOTOPpOM XOTA Obl B OHOM HS ALLMKOB 
OKaKeTCA He MeHEe My WApPOB, T. e. 3aqaue Ha MpHMeHenue craTucTuKH Bose, 

BepoaTHOcTb ‘HCKOMOro COOBITHA IPH YCJIOBHH, YTO HE MEHEE My IWaPOB MO 
*KeT ObITh OAHOBPEMCHHO B H€CKOJILKHX ALMKAX, BbIparkaeTca cileqylouleH op- 
My JOH* 


= 


fas N\ (N+ n—nk—1 
v= S es pra le] nan ) (1) 
k=1 ( i ) 


: 
a a! F 
rye CHMBOWI (3) O3HayaeT OMHOMHAJIbHbIM KOS:PpUUMeEHT Cr = biaor. BepxHuu 


ipeqel HHAeKca CYMMHPOBaHHA, CCIM NM HE KpaTHO Ny, PaBeH OM KAaliWeMy lee 
JIOMY UHCIY, B3ATOMY C HeoOcTaTKoM. 

OrmeruM csleqyrouyve cBolictna @yHkuuH W(n). Bo-nepspix, W(n) = 0 npa 
n<Mp. Bo-BTopbIX, HaHOovIbulee 3HAYEHHE 1, IPH KOTOPOM HH B OJHOM ALIMKe MO- 
XKeT HE OKA3aTbCH My WapoB, ecTb N (ny —1), uw ostomy W (n) =1 npu n> 
> N(ny>—1); B uactHoctu, ecru N= 1, to W(n)=1 nauwnaa c n = Mo. Jocros 
BePHOe CyllecTBOBaHNe B KpHcTase WEHTpa, HMeIOWero HE MEHEE 9 ATOMOB, BbI- 
paxkaeTca, cileqopaTesIbHO, HepaBeHCTBOM 


Ae Ning ie (2) 


B-TpeTbux, o6acTb 3HayeHHH n, B KOTOpo O<( W(n) <1, mpH 3aqaHHOM Ng 
olpeyleisetca BemuunHolt NM —o Mepe pocta N mupuna lepexoqHow oOnacTH 
pacter. [lockombky Hayao 9TOH OOacTH BCcerya Nn '=Np,TO pacluMpeHHe Mepe- 
XOMHOM OOACTH IIPpOHCXOMUT 3a CUeT ee KONA, T. €. 3HaveHuAN’’= N(no—l)+1. 
Tlostomy id JaHHoro 3HayeHHA n 3HaueHHe W(n) yMeHbluaeTcH Cc poctom JN. 
@Mu3HyecKH STO O3HaUaeT YMCHbILeHHe BEPOATHOCTH OOpas0BaHuA WeHTpa TIpo= 
ABJICHHA IyTeM NeperpyNNHpoBKH C POCTOM YHCa LEHTPOB YYBCTBUTeJbHOCTH, 
YTO BNOMHE MOHATHO, TaK Kak WeHTPbI KOHKYpupyioT pyr c ApyromM. 

Y kaxKeM Tellepb, KaK IOYYHTb 3HaYeHHA nN, No HN jaa cpaBHeHusa PopMydJd 
(1) u (2) c ontirom. I]pome scero onpefemsetca n, Ja Yero HEOOXOAUMO 
SHATb JIMUIb Pa3SMepbl 9MYJIbCHOHHOPO KpHCTaa HW HOHH3YIOULYIO CMOCOOHOCTh 
YaCTHUbI, MpowleMUeH Yepes KPHCTAaJ; NOCMeHAA BEMMYHHA, paccuHTaHHaA No. 
(bopmye Bere — JIupuurcToua, H3BecTHa JocTaTouHo TouHo (°). Ina onpegese- 
HHA fo YCMeWHO HCHONb3yeTCA AHaIH3 KPHBbIX, BbIpayKalouluX ABJIeHHe He- 
B3aHMMO3aMECTHMOCTH IPH JeHCTBHH JVIMTebHOH MaJIOMHTCHCHBHOM 3aCBeTKH 
(°,”). OTHM MeTOJOM ObIIO, B YaCTHOCTH, MOKa38aHoO, YTO y HaHGouee BbICOKOUYB- 
CTBHTCJIbHBIX KPHCTAJWJIOB Myo = 8, mpuyem (°) IpH OFeHb AIMTebHOM MpoABsie- 
HHH Mo MOXKET ObITb elle MeHbiue, ANaMH3 OosbWIOrO YHCMa YKCHEPHMECHTAJIbHbIX 
KPHBBIX Ip OH3Be/EHHEI ABTOP OM, MO3BOIAET CeMaTb BLIBOA, UTO Mp He IIPeBLIAeT 
50 jake (Id HaMMeHee YYBCTBUTEIbHBIX KpucTamm0B. Haumenee v3BeCTHBI 3Ha-_ 
yeHua N; 3ecb MOXKHO HCIOJIb3OBaTb JIMUIb OTICbHbIE JAaHHbIe 9ICKTPOHHO- | 
MHKpOCKONHYCCKOrO HCCJIeOBAHHA SMYJIbCHOHHBIX: KpHcTasMoB. Tak, 10 HeKO-— 
TOPbIM JaHHBIM BO Bpe€MA XHMHYECKOFO CO3peBaHHA Y BbICOKOUYBCTBHTEIbHBIX - 
KPHCTaJJIOB OOpasyetca B cpeqHeM 10 4—5 UeHTPOB UYBCTBHTeMbHOCTH, NPHYeM 
BaPbHPoOBaHHe YCNOBHM CO3peBaHHA C TEMbIO NOMYYNTb HaMOOMbULyIO UYBCTBH- 
TEJIbHOCTb He BJIMACT HA YHCIO COPasy!OWlUXCA UCHTPOB, XOTA CYLIECTBEHHO CKa- 
SbIBAeTCH Ha TIYOHHE COOTBeETCTBYIOMMX HM ypoBHel. C Apyrol cropousi (°), 


EE 


* Ora dopMywia no Hamme mpocnée nonyyena I. VW. B3ennuepom, KOTOpOMy aBTOP 
BbIPAKAeT HCKPCHHIOIO GOlarosapHocrs, 
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AY KPHCTaJJ10B HEBbICOKOH YYBCTBHUTeJbHOCTH Nocsle OOYYeHHA &-YaCTHIaMH Mox-: 
HO BcTpeTuTb 100—200 u Oonee WeHTpoB Ha KpucTami*. U3 Hux GoNbIIMHCTBO, 
BePpOATHO, He ABJIAeTCH WeHTPaMH YYBCTBUTeEIbHOCTH; OY@BHHO, HMeBIUHeCA 
B JaHHOM CJly¥ae WeHTpbl YYBCTBHTeIbHOCTH OOsaqamM MaJloll SHepreTH4ecKolt 
PIYOHHOH, YTO JHINaNIO UX KaKHX-JIMOO CYICCTBEHHBIX IpeHMYUIeCTB TIpH KOH~ 
KYPeCHUHH C APYrHMu, CLyYaHbIMH JIOBYLIKAMH SJIEKTPOHOB. 

IIposepum dopmyut (1) u (2) B ABYyX MpesenbHBIX cyyuatX — MaJIbIX 1 
Oonbuiux 3Hayenuli n. Haumenburve 3HayeHHa N Nomyyalorca TIpH NpoxoxeHHH 
yepe3 KPHCTaJWI PeJIATHBUCTCKOH OHOSAapAHOM* YacTHUbI, KOTOPaA o6maqaer 
MH HUMaJIbHO BO3MOMKHOM HOHHSY1oNeH CNocobHocThIO (d@E/dx=700 3B Ha | » mpo- 
Gera B AgHal) u nostomy HanOouee TpyHa AA PoTorpaduyeckoll perucrpanun. 
Kpuctanibt 1pHMeHAeMBIX JIA STO We SMYIbCHit UMeIOT MoMepeyHHK OKONO 
0,3 » (°), tr. e. ZE/dax200 98 Ha kpucTaua, NepeceyeHHbIit YacTuLeli 10 HaHGoub- 
memy ceyenuto. Magan MJIOTHOCTb 3epeH B CuleaxX TAKUX YACTHIL YKa3bIBaeT Ha TO, 
GTO TlepeceyeHHe KpPHcTaJWI0B No NepHepuH yxe HefocTaTOYHO NWA UX MposB- 
JA€MOCTH, H MOSTOMY BemMYHHa 200 3B ouKHaA pacCMaTpHBaTbCA Kak Moporo~ 
Bax. Tak Kak Ha OOpasoBaHHe ofHoro (boToseKTpoHa B AgHal 3saTpauusaercas, 
NO pa3HbIM JaHHEmM (!%11), or 5,8 07,6 9B, Ton cocTaBnsneT oT 26 Yo 35. Tlo- 
CKOJIbKY JIA PerHCTpalWu TAKUX YaCTHL TpeOyloTcA KPHCTaJVJIbI MpeAebHO BBI- 
COKOH YYBCTBHTeJIbHOCTH, IpHMeM JIA Ng HauMeHbIUee 3HayeHHe 8. Torgla yco- 
BHe IIPOABAeMocTH (2) IpHBO_UT K 3HaueHHAM N < 4—5, uTO OTMHYHO Corma-. 
cyeTCA C YNOMHHABLIMMHCA BbIINe ONbITHBIMH JaHHbIMH. 

Boupuine 3HaveHHs N BCTpewaioTca, HallpHMep, IPH IpOXoKAeCHHH yepes KpH-- 
(CTaJJI BbICOKOHOHHS3YIOWNX &-4aCTHIU, HCIYCKaeMbIX e€CTECTBCHHO-aKTHBHbIMH 
sylemeHTaMH. Mx sHeprua He peBsnuaet 8—9 MoB,H NpH Nonepeynuke KpuctTas- 
Ja 0,3 » 3HayeHHA nm HMeroT TopsOK 10* u Gosee. BplcoKast NIOTHOCTb 3epeH B 
cmeyax TAKUX YaCTHL yKasbiBaeT Ha TO, uTOA@E/dxX B WaHHOM CJTyuae MHOLO BBIILIe 
NOporoBol, H MOSTOMY MOYTH BCe KPHCTaJWIbl,B TOM YHCe H TlepeceyeHHble 0: 
Nlepupepuu, mpuoOpetaioT nposBssemocth. JlaxKe ecm MpH NoycueTax 3aBeoMo 
3ABbICHTb fy, IPHHAB e€FO PaBHbIM 50 (YTO COOTBETCTBYeT KPUHCTaJJIaM BeCbMa: 
MaJIoH UyBCTBHTeJIbHOCTH), TO, CorsacHO YCJOBHIO (2), IPOABJIAeCMbIMH OyAyT Bce 
| Kpuectamab, y KoToppix N<200. Kak yxe yKa3biBasiocb Ha Onbite (*) N umeer 
Kak pa3 TakOH NopAOK BeHYMHI. Ec Ke yuecTb, ITO KPHCTaJVIbI HMeIM pas~ 
Mep ~0,75 p, a UacTHUbI uMenH 3Hepruto 0,3 Mop, T. e. dZE/dx= 360 K9B Ha OME 
Kpuctana (1 = 5—6-104), To ycnosue (2) BbINOMHAIOCh C 5—6-KpaTHbIM Hpe- 
BBIIMeHHeM, HM Wake KpucTanbt c N~10? eme oOnaqanu Obl UpOABAAeMOCTHIO. 
JlerkocTb, € KOTOPOH BbINOMHAeTCA HepaBeHCTBO (2), H WIMpoKoe pasHoodpasHe- 
YCJIOBHH, CMY YNOBJETBOPAIOWLUX, MOSBOIAIOT MOHATH, MoveMy tboTorpaduyeckaa. 
perucTpallua ECTeCTBCHHOFO &-H3JIyYYeHHA CTOJIb MpOCTa, YTO Obla OCYINeCTBIEHA 
elle MOUTH NoBeKa Ha3ay. TakuM o6pa30M, CJleqCTBHA H3 Mpeo*KeHHOM CXEMBI 
neperpyNUHpoBKH CKPbITOrO H30OpaxKeHHA NOATBep%*AaloTcA OMbITOM Kak JW 
MaJIbIX, TaK HW JIA OOMbUIMX 3HAYeHHH N. 

Vs nepapencrsa (2) BbiTeKaeT, B COriacHH C NpakTHKOH, YTO JIA PerucTpallHy 
ca60 HOHHSYIOUUX YacTHI He CleAyeT IPHMCHATb SMYJIbCHIO C KpYNHbIMH KpH- 
eTamwiaMu. XoT# pocr Nonepeunuka @ COMpoBor*KaeTCA UPOMOPUHOHAJIbHbIM YBEe- 
JIMUCHHEM 71, HO-OMHOBpeMeHHO pacteT N, TpwyeM NponoplHOHaJIbHO NOBepXHO~ 
ctu, T. e. d®. CieqoBaTebHO, Ip JaHHOM Ny C pocToM d cTaHOBHTCHA Bce TpyAHeEe 
YROBIeTBOPHTb HepaBencTBy (2), Tak Kak n/N yOptBaer Kak I/d. 

CoorsetcTBue (popMyu (1) u (2) c OMbITOM B TIpeJeJIbHBIX CJIYYaAX MOSBOMACT 
MpeAMoNOKUTh, YTO H MpOMeXKYTOUHble CMyYaH MOLYT ObITb OMHCaHbl C HX NO- 
MOULbIO. To OOCTOATEIBCTBO, UTO JA AXEPHbIX SMYJIbCHH OObIYHO OMpeAeJAIOT 
mloporopyto sHepruio E yacTul onmpeeieHHoro copa, elle perHcTpHpyeMbIx an~ 


a 


* Xora aBroppi cuntaam (8), YTO HCCJeOBAHHbIe MMH KPHCTAJbI BbICOKOYYBCTBUTCADHEI, 
YMeJlacb B BUHAY JIMUIb HX YYBCTBHTeCbHOCTh K CBeTY, KOTOpad K TOMy %Ke AOCTHPAMACh 3a 
cueT OO/bIIMX pa3MePOB KpHCTaJJIOB H 3a CUCT PaCHIMpeHHA OOMACTH CNeKTPabHOW YyBCT- 
BHTeJIbHOCTH WO6aBsieHHem AgJ, T. e, MeTOJaMH, He MpHMeHAeCMbIMH JIA MOBbIUNCHHA YYB- 
CTBHTCJIbHOCTH K 4acTHIlaM. 
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Holi SMYIbCHel, NOSBOMHT MerKo HaliTH MoporoBoe 3HaueHHe AE/dx, a3snayuT Hn. 
B Hepapeuctse (2) B calyyae MOporoBoro SHayeHHA N OCTAeTCA TOMbKO SHAK pa- 
BEHCTBA, UTO NO3BOAET HaHTH JOOY1IO H3 BEJIMYHH Ny HM NV, ecu Apyrat Mower 
ObITb oMpeseteHa He3sapucuMo. EcaH OyyT H3BeCTHbI OHOBPeMeHHO My u N, 
MIpoBepKa BbINOJHEHHA paBeHCTBa (2) — JJIH STOPO MOXKHO HCHOMbSOBATb MaH~ 
HbIe O PaspbIBaX B CMe€ —NOSBOMMT OWCHUTb MOTePH, CBASAHHBIC C pekomOu- 
Hale, He YUTeHHbIe IPH BbIBOJe tbopMy.tb! (1). 


JleHuHrpagcKuit Tocrynu.1o 
C@IbCKOXO3AHCTBCHHBIM HHCTHTYT 28 XII 1955 
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Hokaagn Axkagemun nayr CCCP 
1956. Tom 109, N 2 


PHSHKA 


tO. H. PSA BUHHH 


YBJIAMAWMA KPHCTAJWIMYECKOH PEWETKH NO JEACTBHEM 
CHJIBHOH YAPHOM BOJIHbI 


(II pedcmasaeno axadenuxom H. H. Cemenoboim 6 IT 1956) 


~B sBewlectse, NOABEPrHYTOM OYHb CHJIBHOMY CKATHIO, MOMKHO OMKHMaTb Cy- 
.©CTBCHHBIX H3MCHEHHH B CBOMCTBAX, 3ABHCAWIMX OT CTPYKTYPbI BHEWIHUX 3JIeKT- 
OHHBIX OOos0UeK. M3 9kcnepHMeHToB BbpnypKMena (') H3BeCTHO, KaK H3MeHAeTCA 
JbeM BeUlecTBa H e€rO CKHMACMOCTb MPH cxKaTHH Jo JaBsenua 100 000 KT/cm?. 
.OKHO paccuHntTaTb (”), KAKHX H3MeCHEHHH B ATOMHBIX OObEMAX HB C2KHMAeMOCTH 
IEMEHTOB CuIeAyeT OKUAATh MPH CKATHH Be- 
ectBa Bbiue 100 000 KI/cm?. 

IIpu u30TepMHYeCKOM CATH KPHCTAaIWIH- e=mon WONER. 
2cKOH pelleTKH coBepliaeTcs pa6oTta Ha 00 
peoloueHHe CH OTTaIKHBaHHaA HoOHOB. Vem 
OJIbINe CYMMapHad CKHMaeMOCTH BeUlecTBa, 80 
2M OOJIBIIYIO 9HEPrHiO .OHO MIpHoOpertaeT Noy 
ABJICHHeM, TaK KaK paOoTa H380TepMHYeCKoroO 
wKaTHA A = § pdv. IlpH oyenb BbICOKHX |. 


ABJICHHAX JOJOKHO HavaTbcA CKATHE CaMHX 
TOMOB BCJeCTBHe JepopMalHH UX IJeKT- < 
OHHBIX OOooueK. MoxKHO HoslaraTb, YTO MpH 
aKHX ©KATHAX B BelllecTBe OyeT cocpesoTo- F 
eHa OUeHb Oolmbuait yupyrad 9HeprHs. 200 400 600 G00 1000-19° 
SOCTOAHHE BelleCTBa 3aBHCHT OT ero BHYTPeH- p Af fom? 
eH sHepruu. [losTtomy npescTaBJAsIO HHTepec 
bISCHHTbh, KAKHMH 3HaveHHAMH 9HeprHH Mo- Px. 1. SapucumocTb suepruu A ot 
6 KaTuu O AaBJeHHA. A, — Tenota MWaBJICHHA, 
<eT OOaqaTb BeulecTBO MPH = CrKa’ A A, = 7,22 xkan/r-mon; A, — Tennora 
AS JIIMGHDIX YIbTPaBbICOKHX JaBJICHHH. cy6muMauuH mpH 18°, A, =57,14 
Tlomb3yacb ypaBHe€HHeM COCTOAHHA CHJIb- — KKal/T-MOUl; Asi weliiota o6pa30- 
IO OKATHIX BellecTB (1°), MoxkHO paccuHTaTh = PANN pare ae eee (ras), 
Hepruto A (pa6oTy H30TepMHYeCKOrO CKATHA) i : 
.3ABHCHMOCTH OT JaBJIeHHA. TakHe pacueTbl aBTOp NPOH3BeW JIA KAMCHHOH COM. 
Ilo qaunpmm cxKuMaemMocTH NaCl (*, 4) 6blIo HaleHO ypaBHeHHe COcTOAHHA 


0,962 
V= : 


1° 


p+ 78000 \*6 
88000 


PaccuHTaHHbie Ilo STOMY ypaBHeHHio 3HaveHHA OObeMoB V (cM*) B HHTepBase 
apsenult p = 10000 — 100000 xKI’/cm? xopouio coplagaioT Co 3HaYeHHAMH, H3- 
epenHbiMa BpwyyKMeHoM Ha onbiTe B ykasaHHoli oOacTH WaBeHHH. Ilo stomy 
PaBHeHM10 ObIM BIVHCeHbI 3HAYCHHA BeIMYMHbI 9Hepruad A B 3aBMCHMOCTH OT 
apsleHuii B HHTepBase 10000 — 1000 000 xI/cm?. Tlomyyenupie Januble Mpey- 
TapsieHbl Ha puc. 1. Kak Bu{Ho 13 pHcyHka, Ip H3oTepMuyecKoM CxKATHH | r-Mou 
58,46 r) Kpuctammos NaCl mpu kKomHaTHol TemmepaType OT AaBeHHA I qo 


M2 a 


. 


1 000 000 KI'/cm? Heo6xogumo saTpaTHTb padoTy 81 KKad, KoTOpad MOUTH nod 
HOCTbIO 3aTpauHBaeTCA Ha Mpeoo/eHve CHI OTTAJIKMBAHHA. B pemlectTsBe, c’ka= 
TOM Jlo CTOJb BbICOKOrO AaBseHHA, Oy eT cocpefoToveHa OombluaA yupyrax —_ 
rua 3,5 9B Ha | Monexysry. UToObI AaTb MpeAcTaBMeHHe O TOM, HACKOJIBKO BeJIH Ka 
9Ta 9Heprua, yKa2KeM, YTO TeloTa CyYOMMMaUMH KPHCTAaJOB IpH 18° paBHa 
57,1 KKas/r-Mowl. iM 

CneyeT OTMETHT, UTO CCIM C2KATHE MPOM3BOAUTb HE 10 H30TEpME, a M10 afd 
Gate TworoHHo, To 9HEprHA, CocpeOTOYeHHAaA B BeleCTBe NpH OAMHAKOBOM H3- 
MeCHEHHH OObeMa,OyeT HMCTb 3HAYeHHA elle OOJIbIIHE, FEM CIeAyeT U3 KPHBOW 
puc. 1. B sToM culyyae SHEprHA BeMeCTBa OMpeeAeTCA YPYrHMMH CuJaMH OTTAd~ 
KUBaHHA HW TeIMJIOBbIM JBH2KeHHeM aTOMOB, TaK Kak pH yKa3aHHOM ajjMaOaTHue-| 
CKOM @KaTHH TeMMepaTypa cKaToro BellecTBa JoJDKHa CYyeCTBeHHO TMOBbI- 
IaTbcs. q 

U3pecruo, UTo Kora 10 BellleCTBY IpOXOJUT CHIbHaA YqapHasABOJHa, CKATHE 
BellecTBa BO (ppoHTe MpoHcXoAUT Mo afua6ate TrorouHo, a pacwiMpenHe — 10” 
ajjuadate Ilyaccona. Ilostomy 3Heprua BelecTBa B TIpolecce paciuMpeHux OyeT 
Goulblue, YeM Ip cxKaTUH. IIpu STOM, YeM CHJIbHee CATO BELLECTBO BO PpOHTe BOA 
HblI HJIH, COOTBETCTBCHHO, YeM BbIIIe B ITOM COCTOAHHH ero 9HEpruAd, TEM OOJbIIE 
OyeT pa3sHula SHepruli MpH pacwMpenHv. CxMMaA BeleCTBO YKa3aHHBbIM Ny- 
TEM J[O OUCHb BbICOKHX JaBJICHHH, MOXKHO ObLIO OMKAATb, YTO MPH pacwiHpeHHn 
OHO OyAeT OOaaTb JOCTaATOUHO GobuIOH 9Heprnet. He HcKOUeHA BOSMOKHOCTS, 
YTO ITOH SHEPIHH OKAXKETCA NOCTATOYHO, YTOObI MpeoAoNeTb CHJIbI CBA3H pelleT- 
KH, B pe3yIbTaTe Yero CMOKET NPOUSOUTH CYyONHMalHA YaCTH MOJeKYyJI KPH- 
cTaJia. 

Uro6bl Ip oBepHTb CIpaBeJIMBOCTb H3JIOKEHHOFO IpeANONOKeHHA H YOeAUTb-- 
CAH B TOM, 4TO pH pacliMpeHHH Nocse CHIbHOrO CKATHA YKa3aHHbIM CIOCOOOM 
B BelLeCTBe JJCEHCTBUTEJIbHO MOKET KOHUCHTPHPOBATbCA AOCTATOUHO SovIbllad SHEp- 
THA, Halo ObIIO OCYIIECTBHTb Ha ONbITe yapHoe CxKaTHe H HCCMeEAOBATb U3- 
MCHeHUA, MpouciuequMe Noce STorO B BemecTBe. UToObl NpOH3BeCTH TaKHe OMbI- 
TbI, HEOOXOAUMO ObIIO paspaOoTaTb MeTOA CKATHA BEMeCTBA AO AaBJIeCHHH B COT- 
HH TbICAY aTMOCep C NOCIeAYIOWIHM BeECbMa OBICTPbIM pacilMpeHveM. 

J\ia BbIMOJHeHHA YKa3aHHbIX YCNOBHH cCKaTHA OObIUHBIM cTraTHuecKHl 
cnocoO NosyYeHHA CBEPXBbICOKHX JjaBJIeHHH HeNpuroyleH Kak BCIeACTBHe MeJ- 
JIGHHOCTH Mpollecca cKaTHA HM PaclMpeHHA, TAK H H3-3a HEBO3MOXKHOCTH MOJy- 
YeHHA STHM CIOCOOOM CTOJIb BbICOKHX JaBJIeHHH. Secb Hy2KHO IPHMMeHHTb JH- 
HaMHYECKHH MeTOY, OOeCHeYHBAaOMHH OYEHb ObICTPoe CxKaTHE H PaclUMpeHHe Be- 
mecTBa. Jia 92TOoH Welw JA cKATHA CCMe_yemoro BelllecTBa MOKHO 
HCNOJIb3OBaTb BbICOKOE JaBJIeHHe, pasSBUBaIOMeecA IPH NETOHAUMH BSPbIBUATHIX 
BeleCTB, H YCHJeHHe AaBeHHA, MPOMCXoAAlee B CXOMAMeHCA WHIM ApMYeCKou 
yAapHou Bowe (5). 

locale cvKaTHA CXOMAMeHCA yapHoli BoHOM HCIbITyeMoe BelleCcTBO, Haxo- 
AAueecA B aMHyse, NOMeWeCHHOH B MeTaJIIMYeCKHH WHIHHAp, HayMHaeT OBICTPO 
PaclUMpATLCA, MOCKOJIbKY CXOAAMAACH BOHAa, NpoOlAA Yepes UeHTP WMIHHLpa, 
CTaHOBHTCH pacxojauelca. Jlapnenne, co3qaBaeMoe yJapHoli BowHOM Ha o- 
BEPXHOCTH CKHMACMOPO BEMIECTBA, MOMKHO OLCHHTh, NOMbSYACb YpaBHEHHAMH ra- 
3OMHaMHKH (° *), 

Ifocue Toro Kak cnoco6 AuHaMMYecKoro OKATHA Obl paspa6oTaH u Oblwa o6e- 
cleveHa COXPaHHOCTh BeWIeCTBa B aMMYJe WHIHHApa nocwe oKATHA HW pacumpe- 
HHA, ObLIO MpOBeCHO HECKONbKO OMBbITOB TO CKATHIO KAMeHHOM Cou. 

{i OMbITa HcHOb3OBaIach Geant MemKosepHUcTasd comb. Ee cnerKa 3alpec- 
COBBIBaJIM B aMIYJIY, HMEBLIY!O BHYTPeHHHH JuameTp 3 mM. Jlapmenne BbIUHCIA- 
JlOCb Ha Payuyce, COOTBETCTBYIONeEM HapyKHOli NOBepxXHocTH UcceyeMoro O6- 
pasya. [locne onbira c o6xKaTHeM JO JaBnenua Tlopaxyka 110000 aTM..BHyTpH 
aMIIyJIbl HAXOMMMAaACh OeNaa, CHJIbHO CNPeCCOBaHHas COsb, He HMeBIIAA 3AMCTHBIX 
BHEWHAX H3MeHeHUNH. [pn oOxkaTuy Jo JaBsenusa NopsyKa 200000 u 260000 a. 
BHYTPM aMMyJIbl OKa3alacb CMpeCCOBaHHad COIb cyerKa ceporo uperta. ITo- 
ce oOOKAaTHH No NaBNeHHA NopsayKa 300000 arm. u NOCMeNYyroujero 6bIcTporo pac- 
MIMpeHHA CHPeCcOBaHHad B aMMNywJe Cob MpHoOpena ceppiii uBeT. Urodbi ycra- 
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OBHTb, B pe3yJIbTaTe KAKHX H3MCHEHHH BelleCTBa IPH CAKATHH HU pacuiupeHun 
) YKa3aHHOM ONIbITe CONb H3 OeNOH IpeBpaTuach B Cepyio, MOCMeAHAA ocue 13- 
JI@YeHHA H3 aMIyJIbI Oba UcceoOBaHa. . 

[1d BbISCHeEHHA CTPyKTYpbI BeMeCTBAa ero Mo[BeprsiH PeHTTeHOBCKOMY aHaJH- 
y. Hedaerpammpr NaCl jo onbira u nocwte olbiTa WoKa3aJIH, TO HAKaKorO H3Me- 
{€HHA KPHCTaJMIMYeCKOM CTPYKTYpbI pH ONbITe He Mpousou0. CneqoBaTebHO, 
I3MCHeEHHe IBeTa COMM CBA3AHO He C H3MCHCHHEM KPHCTaJINYeCKOH CTPYKTYpbI 
enlecTBa. 

SaTeM cepand Ccoub Oblla MoABepruyra XHMHUeCK OMY aHasHsy. Jia ycTaHo- 
BICHHA COMepr%KaHUA WENOUN OHA Oblla paCTBOpPeHa B Bose H TUTPoBasacb 0,1 # 
SOAHOH KUCIOTOM B MpHcyTCTBHH tbeHompTasenHa. PactBop au posoBoe oKpa- 
UMBaHve, XapakTepHoe AIA WeNouHol peakunu. Ueroub B STOM cayyae Mora 
OpasoBaTbeA TObKO IPH HaHYHA CBOOOAHOrO HaTpuA. TakumM oO6pa3soM, ecTb 
CHOBaHHe MOJaraTb, YTO BO BPeMA OMbITa IPH CHJIbHOM @KATHH UH TMocseAyUeM 
DACWIMPeHHH BeeCTBA MPOH30WIIO YacTHYHOe pasmomweHHe 2NaCl na 2Na -+ 
Cl,. Ipucyrersue B cipeccoBaHHoli comm HEKOTOPOrO KOJMYeCTBA BECbMA ME\I- 
‘0 AUCHEPCHOro MeTANNHYECKOPO HATPHA, OY€BHAHO, H MpHBENO K OKPalliMBaHHlo: 
€ B Cepbili Ber. 

Ilocae oGkaTHA LO MaBeHHA NopayKa 470 000 aTM. u Mocaesyromero pacmin- 
PeHHA aMNyJla OKa3alacb CHIbHO PasAyTol B TOM YacTH, re MoMellaacb Cob. 
HYTpH aMIlyJIbI ObIIO HEMHOrO TeMHOCceporo NopomkKa. BBuyy Mamoro KomHue- 
TBa MocueqHero ero He aHasH3HpoBaiH. B 9ToM cayuae OOMbIIAA YACTb COU, TO* 
HJMMoMy, CYOJIMMHPoOBaJla IPH PaciIMpeHHH H BINA M3 aMIyJIbI YVepe3 MeJIKHE. 
Tpemuubl. Lunuuypuyeckuli cocyy Obit ued. 

Tloce o6KaTHA JO JaBmeHua NopayKa 610 000 atm. u Nocmeqyroulero pacmmH- 
PeHHA aMlyJia oKasaslacb pa30pBaHHOl HU MycToH, WHIHHAp Obl TakxKe pa3sop- 
BaH H3HYTpH. 

H310%KeHHbIe PeC3YJIbTATbI OMbITOB MO3BOAIOT LYMATb, UTO IPH TaKHX ycJo- 
BHAX CoKATHA H PaClIHpeHHA B BEMLECTBe KOHUEHTPUpYeTCA BeCbMa OoMbIUIAaA 9HEp- 
THA. ITOH IHEPrHH, MOBHMMOMY, OKA3bIBaeTCA AOCTATOUHO HE TObKO JIA, CyO- 
JIMMaluu uacTH Mosekya NaCl, Ho Jaxe ua AuccoWwauHH HeKOTOporo YHCIAa 
ux ua 2 Na+ Cle. Tostomy He HcKIIOUeHO, YTO B JaHHbIX oMbITax apbeKT Mo0- 
AoOHoro pojya WelicTBHuTeIbHO Moet UMeTb MecTo. MoxHo MovlaraTb, YTO Mo- 
CNeHee MpOHCXOAHT BCeACTBHe BOSMOXKHbIX NepepacnpefeseHHH SHepruu Me- 
2KILY OTJCbHbIMH GacTHWaMH B Mpowecce paciiHpeHnus. 
 Asrop sBbipaxaeT OsarofapHocTb ujeHy-Koppecnonyenty AH CCCP 
M. A. Cajopckomy 3a HHTepec K paOoTe H NOMOMIb B ee MpoBeeHHH. 


VMucrutyT XuMHueCKOH (H3HKH Tlocrynuao 
| Axkayjemuu HayK CCCP 3 II 1956 
u Jla6opaTropua u3sHKH CBepXBbICOKHX aBJeHHH 
Axaylemuu Hayk CCCP 


UHMTHPOBAHHAA JIATEPATYPA 


11]. B. Bpugaxmen, Hoselmne pa6orh B oOacTH BbICOKHX AaBIeHHH, HJ, 1948. 
@70. H. Pa6uuuu, JAH, 104, Ne 5, 721 (1955). * P. W. Bridgman, Proc. Am. 
Acad. Arts Sci., 76, 1, 1 (1945). 4*R. W. Goranson,E. A. Johnson, Phys. Rev., 
es (1940). ° WaiSiKiol ski, FaA Lbwey, ROG. Shrefiler, F. J. Willig, 
J. Appl. Phys., 23, 1300 (1952). ° A.B. 3enbAoBu4, Teopua yqapubix Bou H BBese- 
Hue B ra3omuHamuxy, 1946. * K.T]l.CranwKkosu4, Teopua HeycTaHOBMBIIHxca JBH- 
wKenuli raza, 1948. ° JI. O. JlIangay,E. M. JiIngdmuun, Mexannxa cnnounex cpeg, 
1953. ® J. M. Walsh, R. H. Christian, Phys. Rev., 97, Ne 6, 1544 (1955). 
to 10. H. PaOunuu, Sxn3uKa meTamoB Hu MeTanmoBeyenHe, 2, Ne 2, 225 (1956). 
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PU3BHKA 


A. C. YEPKACOB, B. A. MOJIUAHOB, T. M. BEMBEP uw K. I. BOJIMAMKUHA 


JWJIMTEJIbHOCTb ®JIYOPECILEHILMH MESOMPOM3BOMHbIX 
AHTPAUEHA 


(II pedcmasreno axademuxou A. H. Tepenunoia 18 I 1956) 


CpeqHAA AMHTeMbHOCTS (bsLyopecUeHUMH * OPraHHYeCKHX CoeAMHeHHH B Ha- 
CTOAMee BPEMA MOXET ObITb OMpefeeHa KaK KOCBCHHbIMH MeTOaMH (HalpuMep, — 
Mo aOcopOWuH, MO Mo.ApHsallMH, MO TYWeHHIO NOCTOPOHHHMH TYWIHTeIAMH). — 
Tak HW IYTeM MpAMbIX H3MepeHHH. Ognako NocJlequve BCIIeEACTBHe IKCIePpHMeH= — 
TaJIbHbIX TpyAHOCTeH MpPOBeJeHbI JIMUWIb IIA HEOOMbIUOrO YHCa BeULeECTB. 

Jia BbIUHCIeHHA cpeqHeH JMHTebHOCTH dJlyopecueHuHH To MwoulayqM 
JUIMHHOBOJHOBOM MOMOChI MOrMouleHuA OObIYHO MomB3yroTcH (bopmy.on (+) 


<= sree A" leds, : (1) 
rye C —CKOpocTb cBeTa B CM/ceK; v4 — CpeHAA YacToTa B cM “+; nm — lloKa3a- 
TeJIb IPpesIOMJICHHA; © — JeCATHYHDIN MOJIAPHbIN KospPUUNeNT NoOroueHHsA. 

®epcrepom (°) Ha IIpHMepe HECKOJIbKHX BeLIeCTB ObIIO MOKa3aHO, YTO BbI- 
YHCJICHHbIC 3HAYCHHA Tt JIVULME COBMAaaloT C HEMOCpeACTBEHHO H3MePeCHHbIMH (pH 
yuetTe aOcouOTHOrO KBaHTOBOrO BbIXoOMa CPlyopecWUeHUHH), eCIH BbIMHCICHHA 
IIPpOHSBOAHTb MO HECKOJIbKO H3MeHEHHOM (opMyue: 


é = 9) \S 
A gt ope 1000-2,3 \ (2¥9 —v)> 
aa N y 


; dy, (2) 
THE Vy — YaCTOTA, COOTBETCTBYIOULaH OCH CHMMETPHH CHeEKTPOB dyopecueHuHU 
M NorsouenHus. 

Ilo dopmysam (1) u (2) BbluncaaeTca «mpesembHOe» 3HayeHHe t JIA HJe- 
aJbHOrO CJlyy¥aA MONHOrO OTCYTCTBHA TYIWeHHA, T. €. KOrla KBaHTOBbIi BbI- 
Xo @syopecueHuuH paBeH efuunue. Takoe »%xe 3Ha¥eHHe t TeOpeTHUeCKH 
HOMKHO MosyyaTbcA (MPH YCOBHH OTCYTCTBHA TYyIUeHHA, He CBASaHHOrO C 
H3MeHEHHeM 7) TPH eJIeHHH SKCMePHMeHTAJbHO HalijeHHOrO 3HayeHHA cpez- 
Hei JWIMTebHOCTH (bIyopecueHUMH t, Ha KBaHTOBbIi BEIxoy B: 


Shar ee (3) 


C WesbIO BbIACHeHHA BJIMAHHA pa3JHYHBIX samecTuTeneli Ha CpesHIOIO 
JJIMTEIBHOCTh GslyopecleHUHH Hamu ObIIO MpoBeqeHO MpsMoe M3MepeHHe 
CHMPTOBBIX PacCTBOPOB PAja Me3OMPOM3BOHbIX aHTpalleHa Ha (ha3so0Bom (pslyo- 
pomerpe A. M. Bouy-Bpyesnya, B. A. Mosuanosa u B. UH. IWnpoxosa (2) 
Kpome Toro, Avia Tex 2Ke CoeqHHeHUli Oblnma BbIUNCIeEHa «Ipe_embuas cpel- 
HAA AMTEbHOCTh (bayopectenunn io cbopmysam (1), (2), (3). 

IIpu usMepeHun 7, BOs6y2xKJeHHe *uyopecheHuHH NpoHsBOAUOCh rpynnon 
PTYTHBIX JIMHHH C IMHOH BOTH! ~ 365 Mp, BbiemAemMol dusETpoM. IIpey- 
BapHTeJIbHbIMM OMbITaMH ObWIO yCTaHOBJeHO, YTO B IpHMeHABIUMXcA Hamu 
YCOBHAX H3MepeHHA Tt, (KOHMeHTpalua BenectBa 10->— 10-6 monb/an, Mavaa 
TOMMMHA MOrWoWarolkero cilos), BIMAHHe Mepenorsoujenusa (4) He mpeBbituavo 
TOUHOCTH H3MepeHHa. 
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Ta0auna 1 
AGcOJIOTHHI KBaHTOBBI BLIXOZ H CpeqHAA AHTeJIbHOCTh d.yopecteMmHH Me3ONpou3BOXHBIX 


aHTpallena 

Beuyectso oe eae t_10° T,-10° T 10° 

BbIXOI, €GK.” cex,** ceK. cek. 

af 

AutTpatlen OE OE EN SL 3 10,3 15,6 45 20,5 
@-MetHNantpdieH. ......... 0,29 40,0 45,5 5.9 18.3 
meOtindntpanesn .’. 2 f°. i) | 0,80 93 14:4 5.4 17.0 
'9-1-IIponumantpanen . . ....../| 0,34 9.6 14,9 5,5 47.7 
9-1-Byrusantparen . : 0,35 9,9 15,3 5.7 16.3 
9-H306yTH.1aHTpatlen 0,39 9,5 aT 5,9 15,4 
9,10-][umetuaantpaten 0,63 9,5 14,3 441 0) (7.5 
9-Merun-10-9THIaHTpaleH . O- 03 8,6 13,0 10/4 19.0 
9,10-J.u-x4-nponunantpatex 4 0,76 8,5 4255 40,5 4556 
P-PCHHIAHTPAIGH . . . . sys « <:: - 0,45 Toe EL Fe Dadi (Ae3 
9-n-Tonunantpaner . ee 0,44 7,6 its 5,9 13,4 
9-n-BpomenuautpaiehH . . . .. . 0,27 es HE, 4,2 Es: 
9,10-Jludhenuaantpanen . th Fa. 0,84 6,2 9,0 6,8 8,1 
9,10-J[u-o-tommmaHTpaneH . . ... . Opa 6,9 10,9 7,6 ion 
9,10-Jlu-m-TronunantpayeH . . . . . . 0,64 ORD 8,7 6,8 10,6 
9,10-J,u-n-romutlaHTpaneH . . . . . 0,73 5,9 9,3 6,6 9,0 
9,10-Jiu-n-OpombenuuiaHtTpaneH. . . . 0155 6,2 9.8 6,3 ARS, 
9-Pennn-10-x-HabTumaHtTpaneH. .. . 0,66 6,5 1OR5 6,1 fa 
9,10-][u-x-HaTumaHTpaneH . ... . 0,49 Das 8,0 hn 2 10,6 
EOP AnTPANGH@ Not Gece) 5. (0) 414 9,9 14,6 Petes 29,4 
Bo-bpOMaHTpaleH . ......-.-- 0,017 8,9 133 ile Al 65,0 
(9,10-Jluxnopantpanen ....... . 0,48 8,8 13,3 Lg ® A), 0: 
9,10-]]uOpomantpaueH. . “..... 0,095 83 LED 1,9 20,0 
~9-Metui-10-6pomantpaueH ..... - 0,10 8,1 Pau auf 24,0 
9-Srua-10-6pomaytpaueH ©... .. . 0,14 8,5 12,8 Dad 19,4 
~9-n4-IIponua-10-6pomautpaneh . . . .| 0,12 Tete {Uljetes es 19,2 
9-Bpom-10-6pommetuaHtTpameH. . . . — 7,6 11,6 AN9 —~ 
~9-Pennn-10-OpomantpaueH . . .. . - 0,16 7,4 11,0 74 ahs}, th 
9-AmuHoOaHtTpalleH. ........-.- 0,29 By 17,9 10,0 34,5 
9-MonoatleTHaMHHoaHTpalieH ... .- 0,44 8,9 14,0 nw) 12,5 
| 9-JlmaueTuamuHOaHTpaneH . . ...|. 0,35 9,0 14,2 Del 16,3 
| 9-BexsonsamuHoanTpalen 0 _- — — — 
9-Hutpoantpaien . . 0 — — — == 
~9-MetokcHaHtTpatieH. . Sane ee ae Oey 10,4 16,4 3,9 23,0 
'~9,10-JlumMerokcHaHTpaueH ..... . 0,41 8,4 12,6 9,2 22,4 
- 9- Metua-10-mMeTokcHaHTpaleH ee 0,24 9,3 42,9 (Bell PAN, 28 
—9-Metoxcu-10-xsopantpauer . 0,05 9,0 ines W@ 20,0 
9-Metokcu-10-OpomaHTpaueH .... . 0,06 Sal 12.0 2,2 36,8 
9-AnleTokcHaHTpameH ........ 0,15 9,8 Noy, 4 30) 20,0 
9,10-J[MameToKcHaHTpalleH . .... . 0,44 8,9 13h 9,4 21,4 
9-BeusokcHaHTpayeH .......- -| He3Ha4. 9,2 14,3 EL 7 — 
9,40-]|\w6eH30KcHaHTpanueH . .... . 0 — — — — 
9-AHTpatieHkapOoHoBad KuCIOTa . . . 0,04 8,3 £370) 4,1 102 
9-X nop-10-auTpaleuKapOoHoBas KHCIOTAa OFs3 Unyll tA) (5) 34 19,0 
9-Bpom-10-antparenkapOonospas KucioTa| = 0, 14 6,7 10,2 350 27,2 
9-AneTHaHTpateH ......... 0 — — _— = 
9-Ben30uaHTpayeH . .. +... . sae 0 — — — — 


* Tq — Cpe qHaA JWJIMTeJIBHOCTb BO36y 2K ,e HHOrO COCTOAHHA, BbIYHCJICHHAA T1O (op- 


mysie (41). 

+e, 7, — cpequaa JWIHTebHOCTh BO3OY2KCHHOrO COCTOAHHA, BbIYHCeHHad MO (op- 
mywe (2). 

*k  QyayeHHe aOcOJIOTHOrO KBaHTOBOrO BbIXOa *P.yOpeclkeHUHH aHTpalleHa B CMNpTe 
mo Boysuy. 


Tlonyuennple pesysbTaTbl mpuBegenbl B Tad. |. Kak Buqno 3 TaOJIHLbI, 
3HaueHHA %, BbIUMCHeHHBIe 10 (opMyiam (1) (ta) HM (2) (<a), ROBONbHO CHUJIb- 


HO OTMMUAaIOTCH Apyror Apyra. SHavenua ta, BLIYMCJeHHbIe 10 (opMyvle (2); 
JIA MHOPHX COeMHEHHH XOPOO COBNaatoT CO 3HaveHHAMU, ONpeeJeHHbIMH 
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110 9KCIePHMeHTaJIbHO HaliCHHbIM 3HaYeHHAM Tt, H KBaHTOBbIM BbIXOJaM (puryo- 
peclleHUHH, U, MOBMAWMOMY, OOsee AOCTOBePHEI. VUcxoya u3 9Toro, B JaJb- 
HeliIleM H3JIOXKeHHM aHHble, WOyyeHHbIe WO dopmywe (1), paccMaTpuBaTbex 
He OyfyT. CpaBHeHHe «lpejevIbHbIX» CpeqHHX JJJIMTEIbHOCTeH (bulyopecleHIHH, 
BbIUMCJICHHBIX TO MIOWLaqAM JJIMHHOBOJIHOBbIX HOJIOC NOTJIOWN[eHHA pasJIMYHbIx 
Me3OIPOH3BORHBIX AHTpalleHa, MOKaSblBaeT, UTO BBeeHHe B aHTpalleHOBoe 
APO PaSMMIHbIX 3aMeCTHTeNel CKasbIBaeTCA Ha JJMTEJIbBHOCTAX (baryopecteH- 
UHM Maso: 3HayeHHa 7, JIA BCeX HCCwIeJOBaHHbIX COeAMHEHH JleKaT B Yy3- 
KUX mpegenax 8-10°°— 18-10 cex. Jia pasmMuHbIxX samecTHTeseH HaOJio- 
jaeTcA OOWjad 3aKOHOMePHOCTb, 3aKJOUaIOWaACA B TOM, 4YTO MpefeJIbHax 
CpeqHAA JWIMTeIbHOCTh QJyopeclleHUMH JM3aMellleHHbIX aHTpalleHa Bcersa 
MeCHbIUe JJIHTeIbHOCTH (pbJIyOpeCHeHUHH COOTBETCTBYIONIMX MOHO3aMeLLeCHHBIX. 
Benwunua ty JIA COMbIIHHCTBa JM3aMeLeHHbIX paBHa 12-10°-°— 13-10°° cex, 
Jima OoubiwuHCTBa MOHO3saMemeHHBIX 14-10°°—16-10°%cex. Wckmouenne 
IIpeACTaBJIAIOT MpOW3BOAHbIe aHTpalleHa C apHJIbHBIMH 3aMeCTHTeJIAMM, 


<, KOTOPbIX MeHbIe H paBHO mpuOmu3suTembHO 11,5-10™°ceK. Ana MOHO3aMe- 
mleHHbIxX H 8-10°9—11-107° cek. JIA H3aMelleHHHIX. 

PaccmorpeHuve HelocpefCTBeHHO H3MepeHHOH cpeqHveli WIMTebHOCTH (Iyo- 
peclleHIuU t, JIA MpOHSBOHBIX aHTpalleHa C OMMHAKOBbIMH BbIUMCJICHHbIMH 


T, WOKa3bIBaeT, UTO ee BeJMYMHA H3Me€HAeTCH B TOM XK HalipaBJIeHHH, 4TO U 
BbIXO] (bJIyOpeclleHUHH, IpHyeM VIA pala coequHeHHH B UX UW3MeHeHHU Ha- 
OOMaeTCH NOMHbIM NapatietH3M (B Npefesmax TOUHOCTH OlpeseseHHH 39TUX 


BeJIHUHH). 
, Tv 
CpaBHuM 3HaYeHHe TT H ty = 7 JIA Pa3sJIMYHbIX MpPOW3BOHbIX aHTpalle- 


Ha. M3 Ta6n. 1 BHAHO, UTO OHH MpakTHYeCKH COBMaalwT VIA MOHO- HU JH- 


aJIKMJIIIPOH3BOMHbIX MOHO- MW JWapPHJNIIPOH3SBOQHbIX, MOHOAalleTHJIaMHHOAHTpa- 


weHa HW WMaleTWJI4MUuHOaTpalleHa, T. e. AIA MPOWSBOJHbIX aHTPalleHa C Te- 
MH 3aMECCTHTCJIAMH, UPpH BBeJIEHHH KOTOPbIX B AHTPalle€HOBOe Apo HaGJIo- 
WaeTCA YBeJIMYeHHE BbIXO]a (buryopecileHuH. Wasa IIDOMSBOAHBIX aHTpalleHa 
C 3aMECTHTeCJIHMH, YMCHbINAIOULHMH BbIXO], OTHOWeCHHE USMePeCHHOTO T; K 


KBaHTOBOMY BbiXOy OOJIbINe BbIUMCIeHHOrO tg. HanGonbulad pasHuua B 3Ha- 
UCHHAX Tq HW tj» HaOsmoaeTca y 9-GpomanTpauena (ta = 13,8; t= 65) uy 
9-aHTpaleHKapOoHoBOli KUCHOTH (ta = 13,0; te = 102), T. e. y coequuennii 
KBaHTOBbIM BbIXOA MyOpecWeHWHH KOTOPbIX HaHMeHbIWHH. BBeqeHue B 9-O6pom- 
aHTpalleH HJM B aHTpalleHKapOOHOBy!O KHCJIOTY aTOMa OpoMa, yBeuHUHBaA 


BbIXOJ|, CYII€CTBEHHO yMEHbillaeT WH pa3SHHUy B 3HAYCHHAX tq HU ty. 

Bpeyenve OpoMa B MOHAJKHJ-H MOHOapHs3aMelleHHble AHTpalleHa YMeHb- 
WaeT H BLIXON *JIyopecWeHUMH H H3MepeHHOe Te, HO NocuemHee WalaeT B MCHb- 
(eH CTEN€HH, H t» 9-amKus-10-6pomaHTpaleHos B 1,5—2 pa3a Oombule Za’. 

_Takum o6pa30M, Ha OCHOBaHHM UCCeAOBAHUA KBAHTOBBIX BbIXOJOB MH Cpejl- 
HEH JWIMTCIbHOCTH (JIYOpecleHUMH MeSONPOH3BOAHEIX. aHTpalleHa MOXKHO Ccje- 
aTb 3aKJNOYeHHE, YTO IPH BBECHHH B AaHTpalleHoOBoe APO 3amecTuTeel, No- 
HWPKAIOMIMX BHIXON PJyOpecle HMM, TYWIeHHe MPOHCXOAUT He OHM myTeM. Ha- 
pay C TYIMCHHeM, BbISbIBAaIOUL4M YMeHbIMeHHe CpeqHel AIMTebHOCTH (psy opec- 
MeHIMM, HMeeTcH M TYINeHHe, MPOMCXosAMee 3a BPeEMA 3HAYMTeIbHO MeHbIIee 
AMHTENIbHOCTH BOSOYAKACHHOFO COCTOAHUA H, CJIEMOBATEIbHO, HE OKasbIBaromlee 
BIMAHHE Ha t. Bompoc o npupose 9TOrO TYIIEHHA OCTAeTCA HE BbIACHeCHHBIM. 


Tloctynuno 


13 I 1956 
UNTHPOBAHHASA JIATEPATYPA 


‘T. Il. Kpaseun, A6cop6una pacrsopos Kpacox, M., 1912; A. Einstei | j 
: ies ie in, Phys. 
Zs., 18, 121 (1917); R. L adenbureg, Zs. f. Phys., 4, 451 (1921). 2 T. Forst ve Fluo. 
reszenz organischer Verbindungen, Gottingen, 1951, S. 158. 3A. M. Bonu-B Pp ye- 
Buu, B.A.Monuaunosa,B. HU. upoxos, Mss. AH CCCP, cep. @u3., 20, No 5 (1956). 


*M. 0. Tanauun, Tp. MAH, 5, 341 (1950); 
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okuage AKkafemun nayr CCCP 
1956. Tom 109, Ni 2 


TFEOPH3HKA 


T. Il. TOPOMOBA 


) PASWEJIEHHH COCTABJIAFOWINX OCJIABJIEHHA CBETA 3EMHOM 
ATMOC®EPOH 


(ITpedcmasreno axademuxom B. I. Pecenkosvim 8 II 1956) 


H3pecTHo, 4To oGmlee ocaGeHHe cBeTa 3eMHOM aTMoctepoll o6ycuoBseHO 
3 OCHOBHOM CJleQyIOU[MMH TIpHynHaMH: 1) ceeKTHBHbIM TOrouleHHeM ra3aMH, 
sSXOAULHMH B COCTaB aTMOc(epbl; 2) pacceAHHeM CBeETa MOJIEKYJaMU Bosyxa H 
f€JIKUMH YaCTHWaMU, Pa3Mepbl KOTOPHIX MHOFO MeHBILEe AVIHHbI BOJIHbI Majaio- 
mero cpeTa; 3) paccesHHeM cBeTa Ooulee KPYNHbIMH YaCTHIaMH — CyYXHMH H 
31a KHbIMH a9p030J4M. B HacTosel paOoTe cemaHa NOMbITKA pa3syeHTb oGuee 
yeaOJIEHHeE Ha COCTABHbIe YaCTH H BbIABHTb XapaKTep pacceAHHA CBeTa aTMO- 
“pepHbIMH adposo/IAMH. 

Metoquka onpeyeeHHA ocaOmeHHA CBeTa Obla onucaHa HaMH paHee (?). 
YkaxKeM TOJIbKO, YTO AIA KaxkJoro WHA HaOsIOLeHHH OblIM NoMyyeHbI oNTHYe- 
2KHe IJIOTHOCTH B paSHbIX JJIHHaX BOJIH B ClieKTpabHOH oOOmacTH 4000 A< 
IM A<11000 A. 

. Bue monoc cesIeKTHBHOPO NOrOWeHHA OOWLAA ONTHYeCKAaA MJIOTHOCTh MOKET 
SBITh TIpecTaBeHa B BHC CYMMbI 


Dy, = Dyre + Daw + Dar- . (1) 


3necb Dyrc — ONTHYeCKaA MVJIOTHOCTh, OOYCIOBJICHHAA MOJICKYJIAPHbIM pacces- 
HueM; Dw —ocma6meHHe BOJAHBIM TapoM — BJaxKHaA CocTaBJAIOuLadt OMNTH- 
gecKoH MoTHocTH; Dyr —onTuyecKaxH MVJIOTHOCTb, OOYCJIOBJIEHHaH TJIaBHbIM 
06pa30M CYXHMH a3pO3OJAMH (bib, YACTHUSI TapH, AbIMa HT. J). 

OcraHoBuMcs CHavasia Ha BOMpoce BbIeICHHA BaKHOH COCTaBIAIOMeH ONTH- 
yeCKOM MOTHOCTH aTMocdepbl. BoJaHol Map, NOMHMO CeJIeKTHBHOrO Morso- 
WIeHHA, YUACTBYeT B paccesdHHH JYUMCTOH 9HeprHn CouHa, Wpoxofamel yepes 
armocibepy. IIpu 9ToM, cormacHo ucceqoBaHuto Poy, OH BefeT CeOA KaK aspo- 
30JIb, T. €. He NOMYHHAeTCH 3aKOHaM MOJIeCKYJAPHOrO ocmaOeHHA cBeTa. 3a- 
ava BbIeICHHA BJlaKHOM COCTAaBJIAIONeH ONTHYeECKON TOJMM paciayaeTcaA Ha [Be 
gacTu: 1) onpeyeneHHe cosepxKaHuA BoAAHOrO Mapa BO BceH Tome aTMocepbI 
B CaHTHMeTpax OcaxKJeHHOH BobI; 2) ompeyemeHve KospPuUHeHTOB paccesHHA 
BOJAHOrO Hapa B 3aBHCHMOCTH OT JWIHMHbI BOVJIHEI. 

Tlepppiii Bonp oc paccMoTpeH HaMH B Apyrux paGorax (”). YkaxKeM TObKO, 4TO 
[pH BbIMOHeHHH HacToAMeH padorbl Oblla yTouHeHa rpalyupoBowHad KpuBaw 
IA OMpeseeHuA KoMUeCTBa BOAAHOrO Mapa. B cBxA3H C STHM OKa3aJOCb BO3- 
MO?KHBIM Ip OBOAUTH ompeseenue C TOUHOCTHIO Jo 3—4% . Jia Mp oBepku oTcyT- 
CTBUA CHCTCMaTHYeCKHX OIHOOK, KOTOPble MOPJIH BOSHHKHYTb rlaBHbIM OOpa- 
30M IPH SKCTPANOANMH adpoMOrHyecKUX MaHHbIX Jo rpaHHUbl aTMoccpepbl, 
Sbiyia IIpoBeyleHa HpoBepKa rpakyHpoBowHol KpHBOH Ha OCHOBaHHM aHHbIX Doy- 
an. [Ipv 3TOM NepBoHayaIbHad KpuBad M KPMBas, MOcTpoeHHad Mo aHHbIM Doy- 
Ia, XOPOUO cormacyloTca Mex Ay CoOol. na OombueH YaCTH KPHBOU pacxorkKye- 
HHe JICKUT B Upesenax cryyaliHbIx oWM6OK (3—4%). HeoOxoxumo HalloMHHTb, 
ITO Poysb UPOBOAM rpalyHpoBky MaOopaTopHbIM IyTeM, Ip KOTOPOM 9KCTpa- 
TONAWHA Ha TpaHHLy aTMociepbl BOTH He Morva. § i 

Bropoli yvacTbio 3aayH BbIeeHHA BMAKHOH COCTaBIAIONIeH OMTHYeCKOH 
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IMOTHOCTH ABIACTCH ONpeNemeHHe KOIPPHIUMEHTOB paccesAHHA BOAAHOMO Napa May 
PasHbIX JJIHH BOUH. OTH KoSPPHUMeHTHI Ob ONpeeJeHbI Poy.1eM CuI Y FOWL } 
o6pa3soM. OnruyeckaaioTHOCTh D,, NowyyeHHad 3 HaOTOAeHHH, Oba mpey- 
cTaBsleHa B BUe CYMMBI 


D,, = Dy +w log Aw, (2 ) | 


rye w — cojlep»xkaHve BoAAHOrO Mapa B CaHTHMeTpax OCaKJeHHOH BObI, ONpe=} 
JIeAeMoe H3 HabmOAeHu; D> 4 — ONTHYeCKAaA MJIOTHOCTh CBOOOAHOU OT Bar aT-) 


WIOTHOCTbh CYXOH aTMoc(pepbI He MEHAeTCA C TEeYEHHEM BPeMEHH, TO 9TA 3ABHCH=) 
MOCTb JOJDKHA MpeACTaBJIATbCH IPAMOM, HAKJIOH KOTOPOH acT 3HayeHHe Jora=) 
pucbMa HCKOMOrO KoaPPHUMEHTA Aya. OTOT METOA MpeAMonaraeT OTCYTCTBHE CY~ 
XHX a3po3oueH HIM MOCTOAHHOe UX KOJIMYeECTBO, B CBA3H C YEM HEKOTOPBIC aB~ 
TOPbI CTABAT MO] COMHEHHE BO3MOXRHOCTH BHIJCICHUA OCMAOJIEHHA CBeETA BOA AHBIM 
Tap OM NOAOGHbIM MeTOOM. OAHaKO B MepHobl Mocse OCaAKOB MOXKHO C OOMbIUION | 
BEPOATHOCTbIO CUHTATb, UTO UblIb BbIMbITa (CYXH€ a9PO30H OTCYTCTBYIOT) I 
aTMoctbepHoe ocia6sIeHHe OOYCIOBJIGHO B OCHOBHOM MOJICKYJIAPHbIM pacces~ 
HHeM H oca6JIeHHeM BOJAHBIM TlapoM. J\ia TakHx Hei MbI MOXKeM HallMCaTh 
ypaBuHeHne (2) H onpesenuTb JOorapHpMb! KOIPPHUHEHTOB Aw, MO CMocoOy HaH- 
MeHbINHX KBapaToB. 

Beero 6b110 BbIOpaHo 10 AHeH Nocwle BbINaqeHHA ocaqKoB. M3 wux 2 WHA TIpH-” 
IUJIOCb OTOPOCHTb BCIeACTBHE HEYCTOMYHBOCTH ONTHYECKHX CBOMCTB aTMoc(pepBhl. 
K coxkasleHuio, He BO BCe 9TH AHH ObIIH MpOBeeHbI CIEKTPOCKOMHMYeCKHe Olpe- 
JIeNeHHA KOIPpHUHEHTOB MpospayHOCTH, OMHAaKO JA BceX HEH onpeemAIOCb 
KOJIMYECTBO BOAAHOFO Napa HW, KPOMe TOPO, IPOBOAHJIMCh (PUJIbTPOBbIe ompeyese- 
HHA UpospayHocTH JIA TpexX yuaCcTKOB cieKTpa. OnpeyeneHua mpoBoyusa 
H. HW: OpuwHHHKoBa Ha opeasibHoM (poTomeTpe koucTpyKunH B. T. Mecenkosa. - 
IIpHeMHHKOM 9HeEprHl CY CeJICHOBbIM (pOTOSIEMeHT. OcdpPeKTHBHBIe JJIMHBI 
BOJIH CHCTeMbI (pOTOSJIEMeHT — (PHJIbTp ObIIH, COOTBETCTBeEHHO: 440, 546, 636 mp. 
Ja 9THX TpeX yYACTKOB MbI ONpefeHIH KOIPPHUHEHTH! Ay, (CM. Ta6m. 1). 
Corgacue c aHHbIMH Moya OKa3aOCb XOPOLIHM. 


TaOnuna 14 


JlauHa BOIHBI A B Mp 


440. 546 636 
; | Hall oMpefeteHua. ... . 0,94 + 0,02 0,971+0,010 0, 973-40, 002 
Wr 
TO TDPOVROW LI Sy ee 0,96 0,970 0,975 


Jl Toro 4TOObI ObITh YBEPCHHbIM B COXpaHeHHH MOMOOHOrO cormacHa iA 
Bceli MHTepecylouleH Hac OONACTH CHEKTPa, JOCTATOUHO IPOBEPHTb COOTHOIMIeHHE 
MexKy kospPHUveHTaMu DoyiA WIA pasHbix JHA BOAH, He MpoBepsaA UX a6co- 
JHOTHOK BeMUHHbI. Ja 9TOrO MOCTATOUHO HMeTb JaHHbIe XOTA Obl JIA OHOTO 
YCTOHYMBOTO B ONTHYECKOM OTHOWICHHH HA, WIA KOTOPOrO KosdpulHeHTH Tpo- 
3PpayHOCTH ONpeeIeHbI MO AOCTATOUHO OOMbIOMY YHCIIY TOUeK. 

IpeqnomokKuM, ITO KosppulveHTE Moya BepHbI, Tora JIA BCeX JWIMH BOMH 
OJDKHO OBIT CIpaBeINBO CooTHoWeHHe (2). B qHH Mocse JoKIH Dyt o6ycuo- 
BJI€Ha TaBHbIM OOPasoM peseeBCKHM paccedHHeM.Ona MOXET ObITL MOACUNTAaHAa 
TeopeTHYECKH Mo tpopMyvie Pesex — KaGanna. Ec HanecTH Mo ocu opquHaT 
pasHoctu D,—D),, ao oc a6ciuee orapucpMbI KoappunHeHTos Moya Ig ayy, 
TO JouMKHa MOMYYATbCA UpxAMasd. Takylo NpoBepKy MOXKHO ChelaTb Kak JIA 
YCpeAHeHHBIX AHHBIX, Tak H [IA KaKNOPO OTAeMbHOrO WHA. Ha puc. 1 nanecenbi 
cpequve Aanuble 3a 3 Ha. Kak BuHO, TOUKH XOpoOUIO JeriM Ha Ipsamyto, culefo- 
BaTCJbHO, COOTHOMEHHE Mexk ly Kosppulnentamu Poyna BepHo.IlockombKy paHb- 
Ile ObIIM MpOBEpeHb! aOCOMOTHbIe SHAYeHUA 3 U3 HUX, MOXMKHO CUHTATh, 4TO BepHa 
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| HX aOcomoTHad BeHUHHa. Takum oOpasoM, IPH BbI,eeHHH OCaGvIeHHA CBeTa 
BOAAHBIM HapOM MBI HCNOJIb30BaIH KOIPPHUHEHTH! DoyIA Ayy . 

MouekyasapHoe ocma6meHHe u oca6meHue Me@JIKHMH YacTunamu Dro MOXHO 

) MOACIMTATh TeopeTHYecKH. OWHaKo NO HacToAero Bpe€MeHH HeT CAHHOrO MHEHHA 


O TOM, CleqyeT IM Mp NoscueTe BBOAUT tbakTop aHH3otponun Ka6anna nai 
MOJb3OBaTbCH TepBOHa- 


WaJIbHOH TeopHeli Penes. 904 
Teopua Ka6aHHa syuuie 
corjlacyeTca C  OMbITOM 
MpH UCCIeEAOBAHHH MOs- ppg 
pusaywH cBeta. Tem He 7” 
MeHee IPH BLIYHCICHHH Ha 
OCHOBaHHH STOH TeopHH 
qucua JlowmMuyTa H 3aTeM Ss 
quca ABoradpo HeKOTO- ~ G05 Ga0 gat HES pa30 
pble pxAbI HaOsmoennii 
WatwoT 3HaveHHe 3aBbIlleH- Y 
Hoe ((6,52-++0,06) 102%), Dinca cde Haunpie 3a 15, 17 u 27 IX 1954 r. 
aOuOeHHA JOMOVy eHHbIe 
He corgacyrolleeca ¢ TOY- 
HO OlpejlevIeHHbIM J1a60- 
paTOpHbM nytem (6,06- 107%). [lostomy ompeyemenue uncia Jloumuyra Ha oc- 
HOBaHHH H3MepeHHH CHeKTPaJIbHOH Mpo3spayHocTH MpeycTaBsserT Jo HacTos- 
Mero BpeMeHH OombioH HHTepec. Kak HaM KaxKeTcs, IPH 9TOM COBepleHHO 
HeEOOXOAHMBIM YCJIOBHEM ABJIACTCH CTPOrHH KOHTPOJIb YCTOMYHBOCTH onTHYeC- 
KHX CBolcTB aTMoc(ephI. [locremeHHoe H3MeHeHHe NpospayuHocTH B MepHoy Ha- 
OO JCHHH MOKETMPHBECTH K HEBEPHBIM BEIBOJaM OTHOCHTEIbHO UnCIa JIOWIMHTA. 


Vg ay, ———— 


: 


Ta6anna 2 


Cpe Hee 
15—16 IX 17 IX i) NDS 27 IX 31 XII 


(2,65+0,17) -10!® (2,6740,07)-10% (2,79-40,14)-1029 (2,820,35)-1029 (2,69-+40,08)-1019 


J KOHTPOJIA ONTHYECKHX CBOMCTB ATMOC(PEPbI MbI BOCIOIb3OBaJIHCb Me€TO- 
fom E. B. Ilackopckoli-PeceHKoOBOH, HCNONb3yA HaOJIOeHHA HA OPeCOJIBHOM 
cbotometpe (*). Kpome Toro, B NepHoy HaGJOeCHHH KOHTPOJMpOBaslOcb NOCTOAH- 
CTBO COJepxKaHHA BOAAHOTO Tapa B BePpTHKaJIbHOM cToONOe aTMOCHepbI, ITO B 
CBO OYepe Ab CY KHIO NOMOMHHTEIbHBIM KOHTPOJeM YCTOHYMBOCTH aTMoc(pepH. 
Jaa onpeyenenusa uncna JlowMnyTa ObiIM BbIOpaHbl JHU, YCTOMYMBbIe B ONTHUe- 
CKOM OTHoWeHHH. Kpome Toro, B TepBy!o o¥epeb AIA STON We UCHOb30- 
BaNHCb HH Mocwle oKIA, Tora ocmaGeHHe CBETA Ip OHCX OUT TIaBHbIM OOpa30M 
3a CUeT MOJIEKYJIAPHOPO pacceAHHA HW OCMAOJICHHA BOAAHbIM TapoM. Kontpomem 
OT6OPa OCTaJIbHbIX J{Heli MOXKeT CAY2KUTH MPAMOJHHeMHbIM XOX oONTHYeCKOK 
IIOTHOCTH OTHOCHTeJIbHO ) 4. 

OroOpaB AHH AA onpegenenun uncna JIoWIMHATA, MBI AIA KaxKoro U3 STHX 


2 n 
Heli pemasm ypapnenne Buga D, = a -- <7. Wen a He 3aBUCHT OT JVIMHBI BOJIHbI 


WM BBeJeH Ha clyual, eCJIH, MOMHMO MOJIeKyJIAPHOrO paccetHHA, HMeeT MeCTO 
HeliTpasibHoe ocmaGeHHe. M3 sTHX ypaBHeHHH No cllocoOy HaHMeHbIIMX KBa- 
J[paTos ObisH oNpeseNeHb! AH N; BEMYHHANOMHOSHaYHO cBAsaHa Cc YHCIOM Jlo- 
mMuyra. 3arem mo TeopuH Penes —KaG6anna onpegeaasm wncno JIommuyra. Las 
ONTHYeCKOM MJIOTHOCTH 9Ta TeEOPpHA NaeT BbIPAaKeHHe . 


32 23 (u — 1)2 HB 
Dire = ( Nite ) 0,4343, 
re 4 —JuuHa BosHbI B caHTHMeTpax; H — BbicoTa oHOpoAHo aTMocdepbl B 
caHTumMetpax; B — japjeHne B MecTe Ha6smofeHHa; By — HOpMaJIbHoe JaBue- 

Zor 


Hue; » —KoxppHmMeHT MpeomeHuA BosAyxa. PesymbTaTbl ONpeAeeHHN MNpH- 
BeyleHbI B TaO. 2. . . 

Cpequee B3pemeHHoe N = (2,69-++0,05)101%, uro AaeT Aaa YMCA AxBoraypo | 
3HaueHue, paBHoe B Upelemax MorpelHocTH oMpeseseHHoMy aOopaTopHbIM My- — 
tem. Wirak, MbI IpHXOUM K 3aKJIOUeHHIO, UTO Mp BbIAeJIeHHM MONCKYAPHOTO | 
paccesHua culeqyer Mob3oBaTbes TeopHelt Kabanna. 

Tperuii wie cyMMbI(1)ObII ompefesleH HaMH Kak OCTATOK. B HeKoTopbie (HH — 
3TOT OCTATOK OKa3aJICA PABHBIM HyJIO (IpeHMylleCTBeHHO AHH Nocse BbIMAaye- ~ 
Hus OCaLKOB). J[14 OCTAIbHBIX JHE 34BHCHMOCTb €FO OT JJIMHbI BOJIHbI MOMKHO 
pa3OHTb Ha Tp Tua: 1) HeiTpanbHasa, 2) Dr MOHOTOHHO BoSpacTaeT C YMCHb- 
IN€HHeM JWIHHbI BOJHBI; 3) 3aBHCHMOCTb Ipe\cTaBAAeT KPHBy!O C MaKCHMYMOM 
mpH ~4600A 


004 K: 
r goer ** 
i) 

A 


4000 5000 A 4000 = 5000 A 


. . 


Puc. 2. A—9 IX 1954 r.; B—4 XI 1954 r.; » 
B— 24 X 1954 r.; Ha6monzenna mocne nonyqHA 


IIpumepbl BceX TpeX THNOB NpHBeeHbI Ha pe. 2. B odmactu 4600 — 5000 A 
Ha oOulee ocaOIeHve Hak aQbIBAeTCA OUCH CAG Oe MOPIOWEHHe O30HA (KOPOTKO- 
BOJIHOBaA YacTb Nomocbl Wanton). OHako B STON OOMACTH CMeKTPa OHO OYCHb 
MaJlO, JI@KHT B MpeeswaxX OWHOOK onpeseseHHA ONTHYECKHX MIOTHOCTeLi H He 
MOKeT MOBIHATb Ha XapaKTep IPHBeeCHHbIX KPHBbIX. 

M3 20 o6paOoranHbix WHeH HaOmojeHHa 9 Heli MOXKHO OTHECTH K TlepBoMy 
THY (clofla Ke BK OUCH! AHH, Kora Dr O1u3Ko K 0), 5 HEH — Ko BTOpoMy H 
6 WHeH — Kk TpeTbemy. 

B 3aksouenve BbIpamkaio OnarogqapHocTb E. B. IlackoscKoli-PecenkoBou 
3a WeHHbI€ YKa3aHA Mp MpoBeyeHHH HacTOALWeH padorHl. 


Actpodu3suueckuli HHCTHTyT Tlocrynuao 
Axajlemuu Hayk KasCCP 27 LI O56 
Asma-Arta 


UAMTHPOBAHHAA JIMTEPATYPA 


1 T. I. Toponosa, Has. Acrpopus. uxcr. AH KasCCP, 1, B. 1—2, 220 (1955). 
* T. Tl. Toponosa, Mss. Acrpopus. uncr. AH KasCCP, 1, 8. 3 (1955). 3 E. B. Lackxos- 
e¢kaa-@PeceuKoBa, Acrp. xypu., 32, B. 6, 527 (1955); Mss. AH KasCCP, cep. acTpon. 
u-u3., B. 5 (1951). 


Jlokaagam Akagemuu Hayk CCCP 
1956. Tom 109, Ni 2 


TPEO®HSHKA 


o 


A. HW. ®EJIBSEHBAYM 


-OBOBILEHHE TEOPHH 39KMAHA 'HA CJIYYAH HEPABHOMEPHOTO 
BETPA H TIPOH3BOJIBHOrO PEJIBE®A JHA 3AMKHYTOLO MOPA 


(IT peOcmaszeno akademukom B. B. Ill yaetixurtom 23 IV 1955) 


PaccMoTpHM 3amayuy 06 ompefeJleHHH yCTaHOBHBLIMXCA TeyeHHli, OOycnOB- 
JIGHHBIX BETPOM B 3€MKHYTOM Mope, KOH(*HrypalluA OeperoB H pesbed) WHa 
KOTOpOrO TIpOHsBOuIbHbI. IIpH pewieHHuH 3aqayH OyeM YUHTHIBATh BeEPTHKaJIb- 
HbIHi OOMeH KOJIHYeECTBOM JBH2KeHHA, CHmy Kopuomuca, TpeHve oO AHO H Ha- 
KJIOHbI NOBeEPXHOCTH MOps, OOYCJIOBJIeHHbIe CrOHaMH MH HaroHaMH Boj. Tloue 
BeTpa, 3aBHCalee OT OOeCHX TOPHSOHTAJIbHBIX KOOPAHHAT, CUHTaeTCA 3ajaH- 
HbIM; 3JIEMCHTAMH, NOMJexKallHMH OlpefesieHHio, SABJIAIOTCA CKOPOCTH Teue- 
HHH Ha OTeJIbHbIX TOPH3OHTAX H YPOBeHb. 
YpaBHeHHA YCTAaHOBHBIWerocaA JBH2KeHHA B MOPe 3allHWIeM B Buje 


O2u : 0 07u : 0 
A sy +2epusing= F; A Oz2 — 2opu sing = ay , (1) 
a 
gp —e ; (2) 
du , dv , dw } 
ax + ay tae =% ®) 


rye u, VU, W—KOMMOHEHTHI CKOPOCTH TeYeHHA BONb eKapTOBbIX OCeH KO- 
opmuHat X, Y, Z; p— qaBsenue; p — NOCTOAHHAA IJIOTHOCTb MOPCKOH BOJbI; 
@—ycKopeHve CHUbl TAKeCTH; wW— yIJIOBAH CKOPOCTb BpallleHuA 3eMJIN; 
@—w«Hpota mecta; A —kosdpuuHeHT BepTHKaJIbHOrO OOMeHa, IPHHUMaeMbIi 
‘TIOCTOAHHBIM. Hauasio KoOpyquHaT pacrosoxwXeHO Ha HEBOSMYLCHHOH Mopepx- 
HOCTH MOpa, OCcb Z HallpaBJleHa BepTHKaJIbHO BHHS. 

Ha mopepxXHOCTH MOps TaHreHUMadbHOe HallpAxKeHHe BeTpa ypaBHOBellH- 
BaeTcA TypOyJIeHTHbIM TpeHHeM B MOPCKOH Bose, a aBseHHe PaBHO aTMO- 


ccpepHomMy: E 
npu z=0 a eT A Se aa Ty! (4) 


e 


- p=Da, (5) 


pH zZ 


IpwveM yCOBHA JWId BeTpa MpHOMxXeHHO OTHECeHbI K HEBOSMYILeHHOM 10- 
BepxHocTtu mops. B ycnopuax (4), (5) Tx, Ty — KOMNOHEHTHI TaHreHIHaJIbHOrO 
HanpsKeHuA BeTpa; Pa— aTMociepHoe faBJIeHve H ¢— OTKJIOHEHHE MOBepXx- 
HOCTH MOps OT ee HeBOSMYIeHHOTO MoNoKeHHA z= 0. 

Ha que Mops z= H (x,y) qBuxKeHHe OTCYTCTBYeT: 


ipyz=H u=vs=w=0, (6) 


pHueM B CJlyyae peabHoro Mops (6) aBAAeTCH TakxKe UH YCJIOBHeM Ha. 6e- 
peropoi uepte, rae riyOuna Mopa H oOpalllaetca B HyJb. 
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VUckmouan ug (1) qaBuenve p Upw momommM (2) u (5) M Tepexoqa B (1),9 
(4), u (6) K KoMMaekcHoli (popMe, TOJTyYHM YpaBHeHHA ABWKeHHA HM TpanHy-) 
‘HbI€ YCJIOBHA B BHJe 


ae (7) 

4 OD | 

npuH z=0 Bag ee (8) 
Epu z=H. v=, (9) 


‘ ; (6) . 0 
rye v=u+iv; T=T,+iTy; Aj? = 2iwpsing; AG = — go(52 +i). 


Pemenue ypapHenusa (7), yqoBmerBopsiomee ycoBpuam (8) H (9), 3aqlH-— 
weTca B Bue 


iT CHUNG 4 Gafuelielza us 
Se ener 9) 


OTKY{a, OTWeIAA J@UCTBUTEJIbHY 10 HM MHHMY!tO YacTH, NOJYYHM 


u=(6chysin y+ 7shycos 4) Ty + (6sh qcos y7— ychysin y) Ty + 


mae ees ee] 0g — shOsinn+shysin® 0€ | 
+6| ~~ ch 2aH + cos 2aH Oy g ch 2aH + cos2aH ox ’ 


v =(ychysin y— 6sh ycos y) Ty+ (yj shycos y+ 6chysin y) Ty — 


alk ch 8. cos n+ ch q cos 0 OF — sh@sinyn-+shy sind OF (11) 
—a| ~  ch2aH + cos2aH | dx ch2aH + cos2aH dy’ 
rye 
A@=wosing; 8;y=a(H+2); g=g2wsing; ‘ 
cae 1 ch aH cos aH + shaH sinaH 
T= TA ch 2aH + cos 2aH 


VUcksmiounm 3 (3) BepTHKaJIbHYIO KOMIOHEHTY CKOPOCTH TeYeHHA WwW, JA 
vero TpoHHTerpupyeM (3) m0 z or z=0 yo z=H. BBogxa pu 39TOM KOM- 
NOHEHTbI MOJHOrO MOTOKAa 


H H 
S,=\ u dz; Sy =\odz, (12) 
0 v) 
NOJIYYHM C AOCTATOUHOH TOYHOCTbIO ypaBHeHHe HepaspbIBHOCTH B MHTerpadib- 
HOH copme : 


OS 1085 
ae Ta 0. (13): 


Muterpupya (10) no z or z=0 yo z=H, nonyunm caeqyrouee BbIpa- 
*KeHHe JIA NOMHOrO NOTOKa 


De ifel Ssh GA tl ; : 


OTKYJla, OTeJIAA eHCTBUTeJIbHY1O WM MHUMMY!O YaCTH, NOJIY4YHM 


0 0 
Se= BE +aSi + mTy +07, 
Oe TUNE (15) 
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me 4 [1 2 ch aH cos aH | hes { sh aH sinaH 
2a?2A ch 2aH + cos 2aH |’ aA ch 2aM + cos 2aH ’ 
ea g sh 2aH — sin 2aH aa g& sh 2aH + sin 2aH 
2a ch 2aH + cos 2aH ’ = 2a ch 2aH + cos 2aH_ 


Bpeylem (byHKUHIO NOWHEIX NoToKoB B. Bb. Wlrokmana (!), onpeyemup ee 
OpMy Jamu z 


fe) au 
ACES rh SEL TS (16) 


TIpH4€M 3aMeTHM, YTO Mp TakOM UpeyctaBienun S, Hu Sy ypaBHeHHe Hepas- 
PbIBHOCTH B HHTerpasbHOH opme (13) yqoBmeTBoputcs. 

Paspemlaa (15) orHocHTebHO HaKJIOHOB NOBepXOCTH MOpsA H yUHTHIBAA 
(16), moayuuM 


ae 
Ca Wiiiinns. 0k pl phasis 
A (17) 


oF 5, OW , OY ’ / 
me ree an Me cr vl ,—mT y, 
eye 
A a Sy ae 8 ; mea 1p i, Ae = 
mee Being? 2 Pobre ie Base oe Saar if Polis B2 + a a 


TakHM O6pa30M, HaXJIOHbI NOBEPXHOCTH MOP, Yepes KOTOpbIe 10 dopmy- 
sam (11) ompeyesmsaiotca YTOpH30OHTaJIbHbIe KOMIOHEHTbI CKOPOCTH TeYeHHA, 
BbIPaxKaloTCA Yepes (PYHKUHIO MOJHbIX MOTOKOB, K OTbICKaHHIO KOTOPOH 
CBOJIHTCA 3ajaua. 

Jluddepenuupys lepBoe Bbipaxenve (17) no y, a BTopoe NO xX H BbIYH- 
TaA H3 BTOporo epBoe, NOJyyHM 


B (4 OM) (4g 2) OY 4 (8) rot dive, 


ax? © ay?) ax ~ Oy) Ox ay ox) Oy 
(18) 
rae 
a(m’T,) a (m'T,) d(n’'T,)  d(n'T,) 
Bd vlne BWR Die ian Serpe eae? eve eee il 
LOU 1 = ax oy hte Od = ae + oes 


TakHM o0pa30M, onpejesieHHe (YHKUHH TOJIHbIX MOTOKOB CBOJMTCA K HH- 
TerpHpoBaHHlo ypaBHeHHA 2JIMUTHYeCKOrO TuNMa (18). B kayecTBe rpaHH4Ho- 
TO yCJIOBHA Ha KOHType 3aMKHyToro Mops L Oepetca ycuoBHe HelpoTeKaHun 


(2), =0. (19) 


IIlpu Npov3B0IbHOM KOHType MOps pelleHHe ypaBHenua (18) pH yculo- 
puu (19) HaxojMTCA 4HCeHHBIM HHTerpHpoBaHuem 0 MeTosy ceToK. [locate 
Toro Kak  HalifqeHo, mo cbopmysam (17) BbISHCIAIOTCA HaKJIOHbI NOBepXHOCTH 
Mops, a 3aTeM 0 dopmysiam (11)—TropH30HTaJIbHbIe KOMMOHEHTHI CKOPOCTH 
euenud. BeprukasibHad KOMIOHEHTA CKOPOCTH ONpefesaeTCH 3aTeM H3 ypaB- 
HeHHA Hepa3pbIBHOCTH (3), a aBJIeHHe —H3 ypaBHeHHA THApocTaTuKu (2) 
jlocyie Toro, KaK TO H3BeCTHbIM 3HaveHHaM Oc/Ox u Oé/Oy BbIYHCIeHbI BeJIH- 
HHI &. 

_Ecam: Mope mlomuMmo GOeperoB MMeeT %KUKHe [paHHilbl, TO IpH pelweHHu 
galauH CKBO3b 9TH TpaHHIbl JOJMKHbI ObITb HSBECTHbI PacXOj[bl BOI (PyHK- 
uua ), Ollpefemiemble H3 KaKHX-JIHOO JOMOJHHTebHbIX cooOpaxKeHHl. 
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Jludepenunpys NepBoe BbiparkeHue (15) m0 x, a Bropoe MO y UM Y4HThI- . 


Bana (13), nowy4yHM ypaBHeHHe JIA ¢: 
‘ sS 

0 0& ) 0g 0 0€ 0 ocr aee eau | 

x(ee)teCS+eeS)—ale) —rot,mT —divnT. (20)% 


Ypapuenne (20) mpegcrapaeT co6oi o6oOujeHHe ypaBHeHHa OKMana (*), 
KOTOPOe MOXHO HosyuuTh “3 (20), Npeqmonarad, uro ratyOHHa MOps BCIOIy © 
MIpeBblliaeT yABOeHHy!O TulyOHHy TpeHHa. SaMeTHM, 4TO HHTerpHpOBaHHe — 
ypaBHeHua (20) npeycTtaBiaeT 3HauHTeIbHO OOJIbUIMe TpyQHOCTH, 4YeM HMHTEr- ~ 
pupoBaHve ypaBHeHua (18), BBHAy CORKHOCTH TpaHHYHbIX yCJIOBHH [A © 
dyHKuHH € HW MpocroTHl ux AA dyHKunu Y (%,4). Takum oOpa3som, IpHMeHe- — 
HHe MeTOJa NOJIHbIX MOTOKOB 3HaUHTeJIbHO ylpoulaer sajauy. 

OrmeTHM, 4TO MpefsiaraeMbli HaMH MeTOA MOxKeT JaTb HanvOosee XOpomNe 
pesyJIbTaTbl IpH pacueTaxX TeveHHH H ypOBHA B He CJIMWIKOM TsyOOKHX MO- 
pax (Halpyumep, B ApaspcKom usu BasruiicKkom), rye CyWlecTBeHeH peJbed 
Ha H MeHee CyMIeCTBeHHbIM (akTOPOM SABJIA€TCA HeEOJHOPOHOCTb MOPCKOK 
BOJIbI. 


TocyapcTBeHHpli oKkeaHorpapuyeckult Tlocrynua0 
HHCTHTYT 27 1 1955 


UMTHPOBAHHASA JIATEPATYPA 


1B. B. itoKxman, JAH, 54, No 5 (1949). *? V. W. Ekman, Ark. f. Mat., Astr. 
och Phys., 17, Ne 26 (1923). *% B.B. Ul yaeu#xKkuu, Pu3uKa mops, M39. AH CCCP, 1953- 
47. Ichie, Oceanographical Magazine, 1; Ne 2 (1949). 


Joxaagn Akagemuu nayrx CCCP 
1956. Tom 109, Ni 2 


BHO@PH3SHKA 


) 


ll. @. MHHAEB uw A. A. CJIEMOB 


BJIMAHHE JIOKAJIBHOFO PEHTTEHOBCKOPO OBJIYYEHHS HEPBHOW. 
CHCTEMbI HA COCTAB NEPH®EPHYECKON KPOBH 


(IIpedcmasaeno axademuxom JI. C, IlImepu § IIT 1956) 


__ Pa6doramu nocaequnx ster (1-4) MoKas3aHo, UTO HepBHaA cHcTeMa urpaeT Bax- 
Hy!0 pOJlb IPH JIYYeBbIX MopaxKeHHAX XKHBOTHOFO OpraHH3Ma. OyHako BoUpoc oO 
KOHKPeTHbIX MYTAX BJMAHUA H3yYeH elle HeocTaTOuHO, H MeHee Bcero H3y- 
YeHa POJb Pa3JIHUHBbIX OTJeIOB MO3ra B JYYeBbIX MopaxKeHHAX oOpraHv3Ma. 

C teubio JambHelillei paspaOorKH 3THX BONpOCoB MbI H3yUaJH BHAHHE JIO- 
KaJIbHOro OOJIYYeHHA OoubUIHX NowyWapHH WH Mo3sKeuKa Ha MepudepHyeckyto 
KPOBb, TaK KaK IIpeJbIyWIHMH HalHMH HCCJIe€QOBaHHAMH ObIIO MOKa3aHo, YTO 
TIpH 5TOM B KPOBH HacTylartoT OOJIbIUMe H3MeHEHHA, NOAOOHbIE TEM, KOTOpbIe 
HMEIOT MECTO H TIPH TOTaJIbHOM OOJIYYeHHH OpraHH3Ma. 

M3smeHeHHa B TepudepHyueckoli KPOBH IpH OOMYYeHHH pa3sIMYHbIX OTJeOB 
Mosra OcOoOeHHO BeIHKH Ha 3—5 JleHb Mocse OGJYYeHHA KUBOTHBIX, Kora: 
1) HaOmOalOTCA APKO BbIPAxKeHHbIe paccTpolicTBa ycMOBHOpepMeKTOPHOH jex- 
TeJIbHOcTH; 2) KJHHHYeCKHe H3BpPalleHHA HeEPBHOM JeATeAbHOCTH JOCTHTaioT 
HaHOoJlbuiero pasBHTHA; 3) B CaMoH HepBHOHM TKaHH OTMeUaIOTCH OoVJIbILUIHe 
H3MCHeHHA B OOMEHE BeIeCTB: HapylulaeTCH MeXaHH3M, CBA3aAHHbIM C OKHCJH- 
TCJIbHBIM ipeBpalllenHem ruoKo3pl (A. B. Pouy6uosa). 

JA BbINCHEHHA POH Pa3sIHUHbIX OTAeJIOB MO3Ta B STHOJIOFHH HM MaToreHese 
JYuYeBOH Gose3HH MPHMeHAJICA METOA BOSACHCTBHA Ha HHX HalipaBJIeHHOro NydKka 
PeHTreHOBCKHX syuel. OnbITbI ObIIH MpOBeeHbI raBHbIM OOpa3soM Ha Kypax 
NOPOsbl WerropH OewbIH. PKHBOTHbIe (HKCHPOBaJIHCb B CIleWHaJIbHOM CTaHKe H 
 ObIIH MOMHOCTHIO O63 BYXKEHLI IyTeM PUKCalHH Bcero TYJIOBHINa H B OCOOeH- 

HOCTH PoOJIOBbl H MweyveBoro Mosca. Han6ouee yAOOHbIM MaTepHaJIOM H3 yIo- 
_ TpeGJIAeMBIX HAMH IPH (PHKCaWMH OKa3aJIcA 3yOOBPayeOHbI CTEHC OTeEUCCTBEHHOrO 

NIpousBoscTBa. OGyyenve MpoBoAMOCcb pH MoMouM annapata Pym-3. Ycuo- 
BHA OOJYYCHHA: HalpsxKeHHe Ha TpyOKe 180 kB, cHula ToKa 10 Ma, *HuJIbTp 
1 mm Al +0,5 mm Cu, paccrosHue oT TpyOKH Jo oOsyyaemoro Noa 20—30 cM, 
MOILHocTb o3bI 85—114r B 1 Muu. Bo u36exKaHHe OXKOPOB Ha OOMY4aeMoe Nowe Ha- 
Ka JbIBAJICA MELUOUeK CO JIbJoM. IIpuMeHsaocb OHOKpaTHoe BO3AeHCTBHE JO3aMu 
ot 7000 qo 9000 r Ha GonbuMe Mosymapua TomOBHOrO Mosra H MosxKeUOK. Jo 
oOOJIYYeHHA H Cpa3y Ke Mocde OOYYeHHA MpPOUSBOIMJICA AaHAaIH3 KPOBH H XKHBOT- 
HbIe MOMeaIHCb B KaMepy YCJIOBHBIX pecpJIeKCOB. 

B pesyubTaTe MpoBeeHHbIX 9KCIePHMEHTOB MBI YCTAHOBHJIM, UTO H MIpH oOuy- 
YeHHH OOUIbIUMX NoOyuApHl HW MpH OOYIeHHH MO32KEeUKA B Tepuepuyeckol Kpo- 
BH HaOsMOJaloTcA Bce (pasbl KAPHOKHHESA JUMPoGAacToB, HayHHas OT paHHel cTa- 
uu —lpoasbl WH KOHYad Mo03{HeH cTaquel — Temoa3ort (cme oicts Ihta — O)s 

[pu o61yyeHun Mo32KeuKa HaGJOaloTCA SHAYHTEJIbHbIC H3MCHCHHA B COCTAaBe 
KpacHOll KpOBHM — NOABMAIOTCA JeIAMMeCA Apa MATEPHHCKHX KJIeTOK, KOTOpbIe 
MBI YCJIOBHO Ha3BasH MpospvwTpoOmacTaMH, a TakxKe [BYAePpHbIe SPHTpo- 
uutbt. Tipu o61yyeHuu OombUIMX MoyWiapHl rosoBHOrO Mosra MOJOOHBIX H3Me- 
HeHuli B MepHiepHuecKkoll KpacHOH KPOBH OTMeTHTb NOKa He yaJIOcb. 

CnemyeT MoxuepKHyTb, YTO UpH oOsMyYeHHH NoyWapHH TOMOBHOrO Mosra 
H Mo32xKeuka OoJIbIUMMM o3aMH B HepHcpepHuecKkolH KpPOBH HaOsioaloTcA U3Me- 
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HHUA, JO HEKOTOPOli CTEMCHH AHaJOPHUHBIe peakKUMAM Ha TOTAIbHOe OOJYYeHHE. — 
Vismenenusa B lepHtpepHuecKoli KpoBM y 2KMBOTHBIX C OOJIYYCHHBIM MO32KCUKOM | 
BbIPAKCHbI SHAYNTEIbHO CHJIbHee, YEM IPH OOMYYeHHU OOMbINMX MoMyWapHu. | 

CpaBHuBad BJIMAHWe PasHbIX OOJYYCHHBIX OTIeOB Mosra Ha COCTaB Nepudpe- — 
puHyecKol KpoBH, MbI HaOJOaeM KaK CXOJCTBO, Tak H pasJIMYHA Me%Ky HHMH, © 
O6ulWM IpH oOsyUeHHH OobUIMX MoWyWapw ToMOBHOrO MO3ra H MO3x%KedKa | 
ABIACTCA HaIMUHe BCeX CTaMli KApHOKMHE3a MHMOUMTOB, AMUTO3bI JTHM@OUH= 
TOB H MOHOWMTOB, HaIM¥He H3MCHEHHBIX HW MaTOMOrHyYeCKUX (PopM KJICTOK. i 

[lpn o61y4enuu OouIbIUHX NomywWapH roMOBHOrO MOsra,KaK HaMH ObIIO yCTa- 
HOBJICHO PaHee, HMEET MECTO JICHKOMMTOS, IPH OGJYYeHHH 2Ke MO32KeUKAa JeHKO- 
neHun. Kpome Toro,BO BTOPOM CJlyyae MpOHCXOMHT, Kak Y2Ke TOBOPHJIOCb PaHee, — 
M3MeHeHHe B KpaCHOli KpoBH (HaJIM4YHe MpospHTpobmacTow — cM. Bbuue). IIpu- 
OOJYYeHHH MO3xKeyKa HAJIME MaTOMOFHYeCKHX (POpM KJIeTOK B TepHdepHye- 
CKOM KPOBH BbIpaxKeHO 3HaYHTeIbHO CHJIbHee, YEM IPH OOMYYeHHN OoMbIUHX To- 
aywapui. Cpoku HopMasM3alun cocTaBa NepHdepHyecKol KpOBH B MepBoOM Cuy- 
yae 3HaUHTeJIbHO JJIMHHee, YEM BO BTOPOM. 

IIpu woKasIbHOM oO6syYeHHH Apyrux yacTeH Tela %XMBOTHOrO TaKHMH Ke o- 
3aMH M TaKMM %Ke MY4KOM PeHTreHOBCKHX JIyyeH MbI Take HaO/OfasIH H3Me- 
HeHHA B COCTaBe KPOBH, HO OHM HOCHJIM HHOM XapakTep, ¥eM IIpH oOyYeHHN 
Towywmapu rosoBHOro Mo3sra HM MosxKeuka. Tak, HalipHMep, OOy4aA MBILIMYy 
6eqpa KYpHUbI (KOCTHbIM Mo3sr 3KpaHHpoBaH) oso B 9O0OOT, HaM He yJaocb 
oOOHApyKUTb H3MeHEHHH, KOTOPble HaGMIOasIMCb pH OOJYYeHHH Pa3sJIMUHbIX OT- 
eros Mosra. [Ipapya, oTMeyaloTCH He3HaUHTeJIbHbIe H3MCHEHHA B OOULEM KOJH- 
yecTBe JIeHKOUMTOB HM JeHKOWUMTapHow opMyuJle, a Take HEKOTOPble H3MeHEHHA 
ACP KM€TOK KPOBH (JIMMOMUMTOB, MOHOUMTOB, HeliTpodusoB). OHako 9TH OT- 
KJIOHCHHA He JOCTHTaloT TaKHX pa3MepoB, Kak IIpH OOYYeHHH OTeOB MOsra; K 
TOMY 2Ke€ OHH O4eHb ObIcTpo ucuesaioT. enauuxcA WYTeM MHTO3a HW AMHTO3Aa KJIe- 
TOK OOHAPpyXHTb HE yanocb. YRe Ha 6—7 eHb NocMe NOpaKeHHA KPOBb XKH- 
BOTHBIX IO CBOeMY COcTaBY IIpHOIWxKaNacb K HOPMaJIbHOH. TakHM oOpa3oM, JIO- 
KaJIbHOe OOJYYEHHE MBIUUbI 6eApa XMBOTHBIX OOMbUIOH NO3o0H MOHMSHPytoulHx 
oOJIYYeHHH MpeAcTaBAeT MHUIb CaGoe HAaNOMHHAHHe O TeX H3MCHCHHAX B Ie- 
pudepuyeckoll KpoBH, KOTOpble IpOHCXOAHH IPH MOKaJIbHOM OOJIYYeHHH Mosra. 

Ha ocHoBaHHl Hallux M JIMTepaTypHbIX JaHHbIX MOKHO MpeAMTOMOKUTb, YTO 
OOJbIUaA PoONb B MYYeBLIX MopaxkeHHAX OpraHH3Ma MIpHHaIeKUT HepBHOL 
cucTeme. M3MeneHua B KPOBH HOCHT BTOPHUHbIM XapakTep. Bo3MoxKHO, 4TO 
OCHOBHY!0 IIPHYHHY WOObIX 3a60NeBAHHH KPOBH OpraHH3Ma cwJleyeT HCKaTb 
He CTOJIbKO B CaMOH KPOBH, CKOJIbKO B HeEpBHOM CHCTeMe. 

IIpuBeyenHble HaMH 9KCIepHMeHTaJIbHbIe JaHHble CBHCTEIbCTBYIOT O TOM, 
4TO Mp OOsyYeHHH OOIbIUAX NoyWapHH roMOBHOrO Mo3sra H MO3xKeuKa HacTy- 
TlaloT 3HAYMTEJIbHbIC H3MCHEHHA COCTaBa lepHdepHuecKol KPpOBH. OTH H3MeCHEHHA 
HavOoulee OTYETMBO BbIPaXKeHbl Y KMBOTHBIX IPH P€3KO BbIPAXKeHHBIX pPaccTpoli- 
CTBaX BbICIUeH HepBHOH JeaTembHocTH. TucTomormuecKWe, reMaTOmOrMyeckHe H 
UHTOOPHYeCKHE MCCIEOBAHHA KOCTHOFO MOS3ra H KPOBH KHBOTHBIX C OOyUeH- 
HOH HEpBHOM CHCTeMOM NOMOrYT BbIACHHTb M@XaHH3M H3MeHeHHL B KPOBH pH 
OOJYYeHHH HepBHOM CHCTeMBI. 

CuvTaemM CBOMM JOJTOM BbIPasvTb TayOokKylo OmarosapHocTh npod. A. JI. 
Wa6ayauy 3a nomomb B padote. 


Uncruryt Oxnonormueckoh u3snKn Ilocrymu.10 
Axajemun Hayk CCCP 5 III 1956 
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Puce. 1. Craquw nenpsmoro JeweHuaA AeHKOWHTOB KpOBH MITHI, NpH OOyyeHHH 
PeCHTTeHOBCKHMH JIy4aMH OOJIbINHX NOMyWAapHH TOMOBHOrO MO3ra H MO32KeUKa. 
@ — OTUCTAHBbIe H3MeCHeEHHA Apa KIeTKA — TAK Ha3bIBaeMad «CTAAHA WacTHH- 
KM) HH (MaTepHHcKO 3Be3IbIy (BHA cBepxy), 6 — Nocmeqyoulad cTaluA pac- 
WlenJIeHHA XPOMO3OM (HHTYATBIX CTPYKTYP) B CTaNHH «MaTePHHCKOM 3Be3)bI»; 
6—XPOMO3OMbI pacxOATCA K TMomocaM, OOpasysxA [Be «OuepHHe 3Be3/bI; 
2@—OJHa H3 3AKIIOUHTCMbHbIX CTANHH; PasAeCMMBIIHeCA ANpa PasOllHCb K MO- 
wOCaM H HauHHaeTcaA fesIeHHe MpoToOMmMa3sMbl; 0 — yeTKO BUAWMAA TepeTsKKa 
Tela pa3zeiA1olleHca KIeTKH 


JIAH, r. 109, Ne 2, Munaes, Crenos 


Joxasage Akagemun nayx CCCP 
1956. Tom 109, Ne 2 


XHMHA 
; ileal 
A. Jl. PONSIL®APH, Bb. Tl. PABPHYHDIN uo H. @, WAJIABHHA 


HOBbIM OBLUHH METO) NOJIYYEHHVA AMHHOKUCIOT 
AJIN®ATHYECKOLO PAA 


(II pedcmasrzeno axademuxom A. A. Baaandunoim 11 II 1956) 


Heyasuo 91. JI. Ponpacap6 u B. I. ®adpuuupii onucaan (*) HoBbIii cnocobmomy- 
1EHHA aMpaTHYeCKHX &-aMHHOKUCJOT H3 COeMMHEHHH pia THOeHa, OCHOBAHHBIIi 
fa ciocoOHocTu HuKela Penes cly2KUTb OOeCCepHBarouluM H BMECTe C TEM PHJIpH- 
DYIOWNHM areHToM. HeckoJIbKo No3AHee ABTOPaMH Ha IIpHMepe OKcuMa 2-THeEHHI- 
‘JIM OKCHJI OBO KHCJIOTbIMOKA3aHO, YTO K aslH(aTHYeCKHM &-AaMMHOKHCOTAM MOXHO 
IpHaTH u nyTeM oOpaOoTKH CKeJIETHBIM ~ HHKe@JIEM OKCHMHHOKHCJOT, OOpasyic- 

MXCA MpW AeHCTBUM THAPOKCHJaMH Ha Ha COOTBETCTBYIOWLMe KETOKHCOTHI. ITpey- 
‘TABJIAJOCb BIOJIHe BEPOATHBIM, YTO MOCIEHHH CIOCOO MOXKHO Oy eT pacpocrpa- 
{ATb MH Ha JpyrHe OKCHMHHOKHCJOTHI THOPeHOBOrO PAA. OTO NoO3BONHIO Obl 
1oyUaTb aslucspaTHyeckHe AMHHOKHCJOTHI PasHbIX THIOB, OTHVAIOlHeCcA Moo*Ke- 
{1H€M AMHHOrpyillbl NO OTHOWEHHIO K KapOoOKCHJIy HW MMeloNHe TOT OOuuH mpH- 
sHaK, YTO ATOM yrviepofa, HeCyWIHH AMHHOrpyly,cBA3aH C Lembo, coqep2xKamjeli 
ie MeHee 4 aTOMOB yrslepoja: 


ba hs ee phon py 
| | = 
Zane? < 
RK °S’ CO(CH,),COOH 
eee 
H Jd Jc teny,co0n~ ot | joes (CH,),COOH 
SOS 2a OR i ia en Sc 


I Xs ye I 


Vi 
YA 
RCH, CHR’CHR” CH, CH(NH,) (CH,),,COOH 


Ill 


B cBA3H C 3THM CJIeELyeT OTMETHTb, ITO KETOKHCIOTHI THOPEHOBOrO pHa AB- 
IHIOTCA BMOUHE JOCTYNHbIMH COeMHEHHAMH, OOPasy!oUHMucH c BbIxXo,oM 60— 
70% pW allMJIMpoBaHHu THopeHa XopaHrupuamMu ToswyspupoB -uKapoo- 
HOBbIX KHCJIoT (7). Bo3MoxXHOCTb OCYUIeCTBJICHHA ITOFO OOULero MeTosa Mosryye- 
HH AMHMHOKHCJOT, KOTOPbIi, OMHaKO, MPHUWIOCb HECKOJIbKO YCOXKHHTb (CM. 
ike), Oblla HaMH ycTaHoBJeHa Ha pAe MpHMepos. 

HeoOxouMble OKCHMbI KETOKHCJIOT ObLIH MOYYeHbI C BEIXOMOM 88—92% Ku- 
IAYCHHEM COOTBETCTBYIONIMX KETOKHCAOT C OOJIbIIMM H3ObITKOM PHpOKCHJIaMH- 
{a HW WeOUH B BOAHOM pacrTBope. Kak y2Ke OTMe4eHO BBIINe, HeMocpeCTBeHHBII 
1epeXoJ OT OKCHMa K aslMcbaTH4¥ecKOM AMMHOKHCIOTE YAaOCb PeaH3OBAaTb JIMLLIb 
3 caly4ae OKcHMa 2-THeEHHJITMOKCHIOBO KUcOTHI. [pyrve OKCHMbI B aHaJsloru4- 
{bIX YCJIOBHAX JaBasIH MacnooOpasHble BeleCTBA; 92TO MOBIeKO 3a COOOH He- 
)OXOJMMOCTb BBECTH IIPOMeKYTOUHYIO CTAQHIO BOCCTAHOBJIGCHHA OKCHMOB B THO- 
peHoBble AaMHHOKHCHOTHI JelicTBueM aMaJIbraMMpOBaHHOTO AJIIOMMHAA, MpHYeM 
3 HeKOTOPBIX clyyaax pekoMeHAoBaHHbiii Mionnepom u Pesbyjom (*) B KayecTBe 
ppefbl BOANbIM CHHpT 3aMeHAICH BONO; BbIXO] pH ITOM MpakTHYeCKH He Me- 
{ACTCA, HO THAPOOKHCh aJIOMHHUS yAaeTCA OTPUbTpPOBATb ObicTpee. Syech 


5 M2 eee 
’ 


cileyeT OTMETHTb, YTO 9Ta CTafuA Npollecca TpeOyeT NaIbHeMMero U3yYeHUA, 
TaK KaK IPpOAYKT YacTO MosyyaeTcA C WIOXHM BbIXOJOM. 

YkasanHbiM nyTeM Hamu ObWIM MoutyueHbI -(2-THeHHJ)-{-aMMHOMACIAHAA 
(II, n = 2),6-(2-THeHHs1)-6-aMMHOBasepNanHoBad (II,2 = 3), e-(2-THeHUJI)-s-aMHHO- 
xanpouosad (II, n = 4), 3-(2-ruenuu)-9-amuHonevia pronoBad (Il, 2 = 7) wi-(2-TH- 
eHHJ1)-.-aMMHOKalpuHoBad (II, m = 8) KUCJOTbI MH THApOreHOMM30M TIpH MO- 
MOULH CKe@JIeTHOrO HHKeJIA MepBbIxX YeTEIPeX H3 HHX — {-aMHHO-H-KallpHJoBad 
(i, n=2), 8-amuno-va-nenapronopan (III, n= 3), ¢-aMHHO-A-KallpHHOBaA 
(IH, 2 = 4) u 9-amuno-v-rpuyekanosaa (II, 2 = 7) KMCHOTHI. Hexortopple 43 
HepeUHCJICHHEIX AMMHOKHCJIOT He yaercsH OCBOOOAUTh OT HeSHayHTeAbHOM MH- 
HepaJIbHOH MIpwMecH; lo sTOH IpwyHHe Mp UX aHamMse OONapyxKuBaeTCA 
HeCKOJIbKO OosIbuIee OTKJIOHEHHe, YeM 93TO COOTBETCTByeT TOUHOCTH MeTOJa;, 
OHaKO, aHasM3 N-TONYOMCYAbpONpOHSBOAHHIX THX AMMHOKUCJOT Jas pesyJb- 
TaTbl, XOPOWIO COBMaalouHe C BbIUHMCJIeHHbIMH 3HaYeHUAMH. 


IKCNepHMeHTAMbHAA WaCThb 


Tlonyyueuue kKeToKNCAOT paAa THOdena. BsaumojgelicrBnem 
THopena C XOpaHrHApHAaMu COOTBETCTBYIOWIMX -KapOaJIKOKCHKHCJIOT NO 
omucaHHoMy MeToy (?) Obl NOMyYeHbI KeETOKHCJIOTHI: 8-(2-TeHONJ)-MpONHOHO- 
Bast, {-(2-TeHOW)-MacJIdHaa, 5-(2-TeHOMJ)-BaslepHaHoBasc, %-(2-TeHOus)-KalpH- 
jlopas HW 9-(2-reHous)-MesaproHoBad. PaHee HeH3BeCTHaA %-(2-TeHOHJ)-KalpH- 
JloBad KHCOTa OblJla CHHTe3HpOBaHa HaMH C BbIXOJOM 67% eHcCTBHeM XJIOp- 
aHrH{pHya -KapO3TOKCHKaMpHoBOH KHCIOTAI Ha THOWeH, ee T. TI. 62— 
63,5° (Mocwe MepeKpHcTaIH3ayHH H3 pasOaBJIeHHOrO CIMpTa). 

Hatieno: -%: 'G 61,55; 161,555 Fle 7, 12 eT AS A229 aaron 
Cy3H,,03S. BarunceHo %: C 61,393 ie iedios S 12,60 

Oxcum 6-(2-TeHOHA)- MNPONHOHOBOH kKUCAOTH (I, n= 

= 2). Pacrsop 50,4 r 8-(2-TeHous)-mpomHoHoBol KHcsoTH, 61 r NaOH 4u 57,5r 


NH,OH- HCl 8 550 Ma Bogbl KUNATHIM Cc OOpaTHbIM XOJIOAWbHHKOM B TeYeHHe 


4 uac. Ilocme noqKHCeHHA OXaKeHHOrO pacTBopa KOH. HCl Bpmaso macuo, 
KOTOPoe OBICTPO 3aKPHCTaJIH3OBaOCcb. Ocaok OTPHIbTPOBaH, MPOMBIT Bool 
HM BbICyIWeH B BakyyMme Hay P,O;. Ilomyyeno 50,5 r okcuma (BpIxoy 92%). Ilocue 
TlepeKpHcTasIH3aunH (C AKTHBHPOBaHHbIM yrsieM) H3 BOybI ero T. Mu. 135°. 
Haliqeno %: C 48,35; 48,20: H 4,33; 4,30; S 15,81; 15,98; N 6,75; 6,82 
C,H,O3NS. Baruucaeno %: C 48,23; H 4,55; S 16,09; N 7,03 
Oxcum j¥-(2-TEHOHA)-MacaaAHOH KuCHOTH (1, n= ae 
Bpixog okcuma 88,2%, 7. mut. 123—124° (nocae NepeKpucTamu3allMH W3 Boshi). 
Hatinzeno %: N 6,46; 6,54 
( CyH1,03NS. Boaruncsieno %: N 6,57 
OxkcumM 6-(2-TeHoOus)BanepHaHOBOH KucnaoTH (I,n= 
= 4) MomyyeH c BhIXofom 88,5%, T. nut. 116,5—118° (43 BogBI). 
Halineno %: N 6,22; 6,12 
Cy)Hy303NS. Baruvcneno %: N 6,16 
Okcumy(2-TeHoud)KanpHaAOB Ok KucaoTH (I, n=7). 
Boixoy 87%, T. mt. 114,5—115° (ocae’ nepekpuctanmsauun 43 pas6aBuleHHoro 
cnupta). 
Hatigzeno %: N 5,37; 5,25 
Cy3HigO3NS. Boruncneno %: N 5,20 
Oxkcum 9-(2-TeHOHUMNMenaproHoBokh KUCHOTH (I, nS 
= 8). Boixog 87%. Tocae HeckombKuXx NepeKpucTamu3auli 13 pasGaBjeHHoro 
cnupTa HU pasOaBleHHoro AMOKCaHa OKCHM TlaBusicsd upH 106—106,5°. 
Hattyeuo %: 3 
Cy4H03NS. ee eis 0 “ meee ica ; 
y-(2-TweHua)-y-aMHHOoMaCaaAHAaS KUCHOTA UI], nS) 
Cmecb aMaJIbraMuposaHHoro Al (nosyuen u3 247 Alp 3epHax ) 12'r oxeuma 
8-(2-TeHOM)-pOmHoHoOBol KucAoTH! H 240 Mu BOB BCTPAXUBaMAch 16 ac. Oca- 
AOK OTHEMCH, IPOMBIT HECKOJIbKO pas ropxyeH Bool. DubTpaT yuapeH B Ba- 
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xyyMe ocyxa. OcTaToK MpoMbIT aOcOJIOTHBIM CHMpToM u BbIcymeH. Bec 3,88 r 
BbIXo] 34,8%). Tlocue mepeKpucTamM3alun U3 pasOaBseHHoro cnupta T. TI. 
7O—171*. ’ 
Hatigeno %: C 51,65; 51,94; H 6,08; 5,85; S 17,07; 17,23; N 7,65; 7,46 
UgH,10O.NS. Baruncneno %: C 51,86; H 5,98; Sy ef poule N 7,56 
n-Tolyoucyb(pompowsBOHOe AMHHOKHCJOTHI Tocie MepekKpucraWHsauun, 
13 pa30aBJIEHHOrO CHUpTa MaBHsoch upH 131,5—132°. 
Hatineno %: N 4,08; 4,05 
CysHi1;O4NSz. Baruvcneno %:-N 4,13 
6-(2-THe HH W)-0-aMHHOBanepuaHoBad KYO OT ahi. 
1 = 3). CMecb pacrsopa 11,2 r okcuma y-(2-TeHoum)-MacaaHoli KUCTOTEI B 224 Mv 
50% -Horo ciMpTa c aMaslbramuposanHbm Al, npuroroBeHHbmM v3 22,4 r Al 
B 3epHax, BcTpaAxuBaH 16 uac. JLanbueliuryio o6pa6oTky MpoBosusu, Kak yKa- 
3aHo BbUe. [lomyyeno 4,47 r 6-(2-THeHH1)-3-aMHHOBasepHaHOBOl KHCJIOTHI (BbI- 
xo 42%). Tlocne kpuctanm3auHn 43 pas6aBienHoro cnupta T. mat. 156—157°. 
Halineno %: C 54,30; 54,31; H 6,66; 6,71; N 6,83; 6,89 
CygHy302NS. Baruncieno %: C 54,24; H 6,57; N7.03 
n-TouJyOuICyAbPONpOHSBOAHOe AMHHOKHCJOTHI Nocswe NMepekpuctasmM3auuH 
3 pas6aBJIeHHoro cnupTa HMeuO T. nt. 128—129°. 
Hatizeno %: N 3,93; 3,97 
CigHygO4NSo. Baruncneno .%: N 3,96 
e-(2-THeCHHWJ)---aMHHOKANpoOHOBad KUCAOTA (Il,n = 4). 
AmaspramuposaHHpili Al, mpxroropseHHbiit 13 20r Al B 3epnax, 9,6 r oxcuma 
6-(2-TeHOHJ)-BasepHaHOBOll KHCOTHI! H 350M BORbI BCTpAxHBamuH 16 4yac. 
Ocajlox oTJeeH H MpoMbIT ropsyeli BoZol. K d@usmbtpaTy, ynapeHHoMy B Bakyy- 
Me JO OO6beMa OKOWIO 400 MJI, BHOBb JOOaBJIEH aMasIbraMupoBaHublli Al, nomyyeu- 
HbIH u3 15 r Al B 3epHax. CMecb BcTpaAxuBasH 16 vac. Jlanbuelitnyto o6paborKy 
TIPOBOJHJIH Tak 2Ke, KaK yKa3aHO B NpeAbIAyMUX onbiTax. OcTaTokK Mocae yjjase- 
HHA BOJbITIPOMBIT CMCCbIOSTHJOBOLO H H30lNponuoBoro cnupta. Bec cyxoro Berle- 
eTBa 2,04 r (BbIxoy 28,2%). [locme NOBTOPHBIX KPHCTaJIH3alHl AMHHOKHCIOTHE 
M3 CM€CH STHJOBOrO H H3ONPONHOBOrO CIHpTa OHa NaBHsiacb mpH 166—168°. 
HatigeHo %: C 55,71; 55,56; H 7,05; 7,14; N 6,32; 6,25 
CypHi,;02NS. Barancneno %: C 56,30; H 7,08; N 6,57 
n-TowlyoucysbponpousBofHoe STOH AMHHOKHCJIOTHI Nocse MepeKpucTaJu- 
3allHH H3 pa3s6aBJIeHHOro CHupTa NaBuocb mpH 81,5—83°. 
| HatigeHo %:C 55,83; 55,98; H 95,72; 5,79; N 3,63; 3,76 
Cy7He104NS2. BamucseHo %:C 55,56; H 5,76; N 3,81 
9-(2-TuHeHHa)--aMUHONeTaproHoBaad KUCAOTA(LH, n=7) 
TomyyeHa H3 OKCHMa ‘%-(2-TeHOHJI)-KaMpHOBOH KHCJIOTbI B YCJIOBHAX BOC-' 
CTaHOBJIGHHA OKCHMa 8-(2-TeHOH)-IponmHoHoBol KucsOTHI. M3 15 r okcuMa Mouy- 
yeno 2,96 r 9-(2-THeHHN)-9-aMHHONeMaproHOBOH KHCJIOTHI Cc T. Mu. 162—169°. 
Hafigzeno %: C 60,67; 60,56; H 8,19; 8,16; S 12,44; 12,56; N 4,87; 4,90 
Cy3H2102NS. Brmucneno %: C 61,14; H 8,29; Sees N 5,49 
n-TowyOuIcyIbompousBO{Hoe AMHHOKHCOTHI Mocwe MepekpHcTaM3sann 
W3 pasOaBseHHoro cuupTa NaBHnocb pH 114,5—115,5°. 
Hatineno %: C 58,41; 58,42; H 6,58; 6,75; N 3,42; 3,55 
CopHo7O4NSe. Boruncmeno %: C 58,64; Heo, 60: N 3,42 
-(2-THeHHJ)- '-aMHHOKaNpuHHoBan KUcCIOTA(II, n =8) 
HowyyeHa BOCCTaHOBMeHHeM oKCHMa %-(2-TeHOHJ)-MeaproHOBOH KHCJIOTHI. 
Iocne mepeKpucTanmusauuH 43 pasOaBleHHoro cnupta T. ma. 152—153,5°. 
Hafinzeno %: C 62,02; 62,11; H 8,39; 8,49; N 5,07; 4,98 
CysHegO2NS. Barancneno %: C 62,41; H 8,60; N 0,20 
yAMHUHO-H-KaNpud oBaa KucaoTa (III, “= 2). K pacrsopy 
5,0 r y-(2-THeHHs)-{-aMHHOMaCJIAHOH KUCOTHI B 250 MJ Bojbl, HarpeTomy JO 
65°, IIpH MepeMelmMBaHHH MpHOaBeHo 25 r cKeneTHoro Ni. [lepememmmBanue npn 
65—70° mpoxomkKanocb 3 vaca (Ao OTpHUATeIbHOH KayeCTBeEHHOM peakUHH Ha 3; 


* TemmepaTypa maBJIeHHs BO BCeX CJyUaAX OMpeesAach B IpeABapUTeAbHO nar peToM 
ipHoope. 
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mpo6a c HUTpompyccu4om HaTpuA). KaTanusaTop OTPuIbTpoBaH M MHOPOKpaT- 
HO MpOMbIT rops4eH BOAO. OSbequHeEHHble (PHbTpaTbI yiapeHb!l HOCyXa B Ba-~ 
Kyyme. OctaTok BbICyIeH B BakyyMe Hay P,Os. Bec 3,5 r (BEIXON 73%, © YYeTOM : 
KPHCTaIIM3aHOHHOH Bosbl). Jt OYMCTKH PaCTBOP AMMHOKUCJOTHI KMUATHIH 
¢ AKTHBHpOBaHHbIM yrvieM; K (pMJIbTpaTy NoOaBsen 7-KpaTHbIM OOLEM CIIMpTa. 
IIpw oxmaxkKeHun pacTBopa JbAOM BbIlas OCaOK, KOTOPbIM ObLI OTPHJIBTPOBaH — 
HM BbICyWeH B BakyyMe Ha’ P,Os. : 
Hatigeno %: C 54,40; 54,31; H 10,76; 10,69; N 7,86; 7,72 
CsH,,O2.N:H2,O. BaruncneHo %: C 94,22; H 10,81; N 7,91 | 
Jlauupie avaiu3a Woka3au, YTO {-AMMHOKAIIpHOBadA KHCIOTa MOCJe BbICy- 
WIMBaHHA B TeYeHHe CYTOK B BaKyyM-9KCHKaTope Ha P.O; colepxKUT KpHCTaJi- 
JIM3alMoHHy!0 Boy. Ilocmequaa yaiseTcA pH BbICYWIMBaHHH AMHHOKHCJIOTHI 
B BakyyMe Hag PO; B TeyeHue 2,5 vac. npv 80°. BesBoquad AaMHHOKHCJOTA Ta- 
BuTca mpH 147—149°. 
n-Tosy ocy Ib(pomp o“3BOAHOe {-AMHMHOKANPHOBOH KHCJIOTHI Mocse NepeKpH- 
CTaWIM3aluH U3 pa3s6aBJeHHoro CHMpTa NwaBusoch upu 99—100°. 
Hatineno %: N 4,56; 4,45 
CysH2304NS. Brrancaeno %: N 4,47 
S-AMUHO-H-NenmaprouHoBaagd Ku¥CaOTA (III, n = 3) Aeticrsuem 
24 r cxenetuoro Ni ua 4,45 r 6-(2-THeHH)-6-aMHHOBaJIepHaHOBOM KHCJIOTHI MOJy- 
yeHo 2,05 r 6-amMaHomelaproHoBol KucToTHI (BHIxoy 53%). AMHHOKHCIOTa OUK- 
WleHa MepeocaxkeHHeM 3PUpoM M3 CMMpToBOorO pacTBopa HW KpHcTasusaunen 
u3 W30mpomumoBoro cnupta. T. nu. 129—129,5°. AmMunokucaoTa Xopoulo pac- 
TBOPHMa B Boje H STHJIOBOM CIIMpTe. 
Hafizeno %: © 62,28; 62,25; H 414,06; 14,06: N 7,77; 7279 
CyHy,O2N. BpruucsteHo %: C 62,475. ee dO N 8,10 
n-TouyoAcybPonlp oM3BOAHOE Mocse NepeKpHCTaJIH3alHH U3 pas6aBJeHHOrO 
cnupta wMeno T. Tt. 96,9 —98°. 
HatineHo %: N 4,22; 4,17 
CygH2,0,NS. BerunceHo %: N 4,28 
eAMMHHOAKAaNpPHHOBaAA KucaoTa (III, n = 4). Ilpurugporeno- 
ase 4,3 r ¢-(2-THeHMJ)-€-aMHHOKaNpOHOBOM KUCJIOTbI B yKa3@HHbIX BbILe YCO- 
BHAX MowyyeHo 1,52 r ¢-aMHHOKaNpHHOBOM KUCJOTHI (BEIXON 40%). Tlocme nepe- 
ocaxKeHHA SHpoM 3 CMMPTOBOrO pacTBopa OHa MaBusacb UpuH 190,5—192°. 
; Hafineno %: C 63,46; 63,28; H 10,85; 10,80; N 7,12, 7,27 ; 
CipH2e102.N. Baruncmeno %: C 64,12; I 11.30: 8 
n-TonyoucyAbPonpow3BoAHoe Moce NepeKPHCTaIIH3alNH W3 pa36aBJIeHHO- - 
ro CWMpTa NiaBuoch mpH 9Y8—98,5°. 
Halineno %: C 59,79; 59,73; H 8,03; 7,84; S 9,70; 9,64; N 3,98; 3,85 
C7H2,O.NS. BuriuucneHo %: C 59,79; HoT: Sgsous N 4,10 
S-AMUHOA-TpHAeKAaHOBAaK KUCHOTA(III, n=7). Tugpo- 
reHoH3 9-(2-THeHH1)-9-aMHHONeIaproHOBOH KUCJIOTHI MpoBeyeH Tak Ke, Kak 
ykas3auHo Bolle, HO B UpucytcTBuu NHs3. 13 3,4 r ucxoqHol AMMHOKHCJIOTHI Nowy- 
geno 1,457 9%-aMMHOTpHseKaHOBOM KUcCOTHI. AMHHOKHCaOTa OUMUeHa Mepe- 
KPMCTaIM3alwen U3 aOcouOTHOrO H3oNponHoBoro cuupta. T. na. 127—129°. 
Hatigeno %: C 67,30; 67,17; H 11,56; 11,62; N 5,90; 5,89 
CygHe,O2N. Boruncaeno %: C 68,06; ee tele ie N 6,14 


n-TollyoucybonpousBosHoe Nocie NepeKpHCTaIIH3alH U3 pas6aBeHHoro 
CHHpTa WwaBHocb pH 58—59°. 
' Hafigeno %: C 62,49; 62,23; H 8,40; 8,60; N 3,61; 3,68 


’ 


Cy oH3304NS. Bpruncneno %: C 62,63; H 8,67; N 3,65 
WUnucruTyT opranvueckot xXHMHH Tlocrynuso 


um. H. JI. 3ennucKkoro 26 I 1956 
Axkafemun HayK CCCP ; 
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foraagn AKanemun Hayk CCCP 
1956. Tom 109, Ni 2 . 


, XHMH jt 
Tunbm KAMAH w H. A. UAJAEBA 


JEMCTBHE FAJIONAAHIFHAPHAOB VW AHTHAPHAA YKCYCHOM 
KHCJIOTbI HA TJIMKOQJIEBbIE 3®HPbI ®EHWJIAPCHHUCTOM 
KHCJIOT bi 


(IT pedcmasaeno axademuxom A. E. Ap6y30eum 16 I 1£56) 
B padore (*) HaMH NOKa3aHO, YTO AIKHJIbHbIe SPUpbl %&-MeTOKCHMp omHueH- 


TJIHKOJIbMBILUbAKOBHCTOH KHCJIOTHI CpaBHHTeJIbHO JICErKO BCTYIMatwT B peakiHto 
Tip ocToro OOMeHa C XJIOPDHCTbBIM alleTHJIOM I1O YPpaBHEeHHW: 


CH, — OCH; CHa OCs 
Hn —o CH= Oo 
Abo-GR = CHe—COCI, | >ASCl 42CH,-—COOR 


‘CH, = O07 CH, —O 


BpiieHa3BaHHble S(pHpbl TakxKe pearupyioT 6e3 PpaspbIBa WHKJa C YKCYCHbIM 
@HrHApHAOM TIpH HarpeBaHHH C OOpa3s0BaHHeM COOTBETCTBYIOMIero alleTaTa 
MOHO@LeTHIbHOrO IIPOH3BOAHOrO &-MeTOKCHIP ONHJICHTJIHK OJIbMbILIb A KOBHCTOU 
KHCJIOTBI: 


CH, — OCH 
is 3 CH,—Cco CHa-- OCHs 

As—O s — OCOCH; + CH, — COOR 
GH, 2)” CH; — CO CHY SIOZ S 2 


TakKHM 00pa30M HaMH ObIIO AOKa3aHO, YTO CMeLIAHHbIe WHKIMYeCKHe S*PUupbI 
| MBILUbAKOBHCTOM KHCJIOTbI C XJIOPHCTbIM alleTHJIOM H YKCYCHBIM aHrHApHoM 
aS 

| 
GO 
YCNOBHAX J[OCTATOUHO TpOUHbIM HW COXpaHHJcs. 

Hacrosmand HeOoubIad paOoTa IpeAcTaBAeT Aasbueliiee pasBHTHe HaluMx 
HcceqOBaHuli B OONACTH WHKJHYCCKUX TIHKOJeCBbIX XpHpoOB apHsapCHHUCTOH 
KHCJIOTbI H HX CBOMCTB. 3]/eCb MbI 3a{aJIMCb IeJIbIO H3YYHTb PeaKUHIO B3aHMosel- 
CTBHA rasoHaHruApHAOB U aHrHApUJa YKCYCHOH KHCJIOTHI C WHKJIMYeCCKUMH 3pH- 
pamu (peHHIapCHHUCTOH KHCJIOTHI UM BLIACHHTb IPH 9TOM, HeT JIM peakMA C TOUI- 
HbIM HJIH WaCTHUHbIM pa3pbIBOM IMK1a. 

TIpopeqeHHble HaMH OUbITHI 10 B3aHMOJleHCTBHIO STHJICEHTIHKONeBOrO sipupa 
(beHUIapCHHHCTOM KHCJOTHI KaK C XJIOPHCTbIM, Tak UH 6POMUCTHIM alleTHJIOM I10- 
Ka3aJiH, YTO MeKy HAMM UeT OOMCHHAA peaKIUMA C BbIJeJIeCHHeEM 3HadHTeJb- 
HOrO KomMuecTBa Tella C COOpas0BaHHeM JMalleTaTa STHJICHTIMKOA HW (eHHJI- 


| pearvpytoT 10 peakiHu oOMeHa, TIPHYEM WHK II As — oKa3auica B 3THX 


ANraslovapcuHa: 
ii mn CH, — OCO — CHs 
CoHsAs CH sCOHal —> CsH;AsHal, + | 
ASN “age : Fes OC Oe CH. 
O — CH, 


rye Hal —Cl uan Br. 
Hamu TakxKe ObIIO YCTaHOBJIeHO, UTO IIpH HarpeBaHHM CMecH YKCYCHOrO aH- 
THApHa WH ITMJeHrMKOMeBOrO apupa PeHuMapcCHHUcTOH KHCIOTHI NPOWCXoAUT 
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pa3pbhIB Ka H OOpasyloTcsA [Ba COCAMHCHUA: STHJICHTJIMKOMPAMAleTAT WMa- 
Il@THJIbHOe IpOH3BOAHOS CPeHUNApCHHUCTOM KHCJOTHI: 


————————E 


O — CH CHs =O OCO— CH; CH, — O0OG-GH 
C;H;As + Dy, PO => C,;H;As 
oO = cH, CH; — CO Noco — CH; CH; —00G:GHy 


JIuauerusbHoe MpousBo_Hoe (PeHHMAapCHHMCTOM KHCHOTbI MpeACTAaBACT CO- 
6oll MpO3spayHy!o MaCJIAHHCTYIO X%KHKOCTb C Pe3KHM 3alaXOM, HalOMHHArOULMM 
ykcycuylo kucsoTy. Boglow ObicTpo ruApouMsyeTca. 

oe Cis 
C,H;As + H,O > C,H;As O + 2CHs;COOH 


OOC-CHs3 


Jleficrsue yKcycHoro aHrugpuyla Ha NupOKaTexXHHOBOH aiPup PeHHsapCHHH- 
CTOH KHCAOTbI IPHBeNO TaK%Ke K aHaJOrHYHbIM pe3syJIbTAaTaM; BbIJeNeHO Ba Be- 
WecTBa: KpHCTaWIMyecKoe [MalleTaTMMpokaTexuHa M (MalleTOKcupenuapcHuH. 

Vitak, HalluM CHHTesOM [MalleTHbHOrO MpOusBofHoro (beHHsapCHHHCTOU 
KHCJIOTHI JOMOHEH pA Ae€THJIbHbIX IPOM3BOMHbIX MbILIbAKOBHCTOH KHCJIOTHI: 


CH, -—€0O . CH; — COO, (?) 
CH, — COONs pas , CH, — COO— As 
CH; — COO CH. COO” 


IKCNePHMeCHTAAbBHAA YAaAcTh 


Vicxoguble BelleCTBa, STHJICHTIMKOJIeBbIt H MMpOKaTeXHHOBbIi spupbl de- 
HHJIapCHHACTOM KHCJIOTbI HAMH ONHCaHbI pauee (°). 

MleHcTBue xAopucecToro aneTHsaa Ha STHMECHT A E- 
KONE BHH 9PUpP PeHHMAPCHHHNCTOH kKuUcCAOTH. B nepe- 
TroHHy!0 KomOy ApOy30Ba NoMetasocb 12,3 r sTHNeHTIMKONeBOrO Spupa de- 
HUJapCHHUCTOH KHCJIOTbI H Yepe3s KaleNbHYIO BOPOHKY IpusMBasnocb 9,1 r 
xJlopucToro aueTuia. IIpH 9ToM TemMepaTypa peaKIHOHHOM CMeCH MOBbICHIaCcb 
oT 26 qo 97°. JTanee coqepxuMoe KOJIObI HarpeBasocb Ha MacJIAHOl GaHe Jo 
155° B Teyenve | yaca. Ilo oxmaxKqeHHH MpoBoO_Uach NeperoHKa B BakyyMe. 
Ilomyyenbr cneqyrouve dpakuun: I. 70—81°/12 mu 6,8 r; II. 110—114°/10 mm 
7,or; Tl. 14—l5%. 138 r- 

IIpu sropwunol neperouke u3 I dbpakuuu MomyyeHoO BeUeCTBO ¢ T. KHIM. 
186—188° 8B komuyectse 4,1 rc np 1,4203; do 1,0278. lo qaHHbIM ananu3a OHO 
ABIACTCA JMaleTAaTOM STHCHIINKOUA. 

III @pakuua ananusupoBaach 6e3 JONOMHUTeIbHOM OUMCTKH. 


Hatizeno %: As 33,76; 33,78; Cl 31,67; 34,78 
C.HsAsCly. Brruneneno %: As 33,60; Cl 31,80 


Ilo qaHHbIM aHansa Ha MbIbAK uM XMop III dppakuua OKasamacb YHCTHIM he- 
HHJIUXJOpapCcHHoM. 

AleicTBuHe OpoMucToro aneTuna Ha ITHURCHTAE- 
KomeBHH o9bup Peuunapcwuuucro# KucanorTnm. K 12,15 4r 
STHCHTIMKONEBOrO Supa (peHWapCHHHCTON KUCOTHI UpHOaBMeHO NO Kalam 
IPH HapyXHOM oxJiaxennu 13 r Opomuctoro alleTusa. Peakiusa “eT Cc BbIese- 
HHEM 3HauHTeIbHOrO KomHyecTBa Tena. Ilo oKOHYaHHH UpvOaBJeHHA CMecb Ha- 
rpeBalach Ha MaCIAHOM Oane B Teyenne | yaca npu 100—103°. Ipu neperonKe 
B BakyyMe Mouyuenbl (pakuuu: I. 71—78°/10 mm 7,5 r; II. 129—138°/10 mm 
4,2 r; III. 143—144°/ 10 mm 10,9 r. 
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Tocae mpombisku | (pak pacTBopom cojbl, [Bax AbI BONO H CyWIKH OCTaB- 


jlaicd KMAKOCTh Nepernana. T. Kun. 186—187° u nZ 14145. HI ppaxunsa 


JaHaNM3UpoBanacb Oe3 JONOMHUTebHOM MeperouKH. 
: 
Hatizeno %: As 23,95; 24,02; Br 50,31; 50,99 
CsH;AsBre. Brruucneno %: As 24,02; Br-ofl 25 


Hak, Ip elcTBHH OpoMUcToroO alleTHa Ha STHEHTHKONeBbIL Sup (pe- 
HM JapCHHUCTOH KUCJIOTbI TakKKe HAeT peakUMA OOMeHA, B pesysbTATe KOTOPO! 
oOpasyloTca PIMKONbAMalleTaT WH tbeHHIAUOpomapcun. 

fleucThue YRCYCHOrO @HrUADH Ta Ha STHI1e H- 
PEUKONIeCBHH 3XIPUP HeHunapcuuUucToH Ket Col OPT EI. 
B meperounuyto KoulOy NomMenmaocb 13,15 r stumeHrmMKoneBoro supa cpenntap- 
CHHUCTOU KUCOTHI HM 12,7 r yKcycHoro aHruypuya. J[asee cmecb HarpeBasiacb 
Ha MaCJIMHOU OaHe JO TeMMepaTypbl KUMeHHA yKcycHoro aHruypuya B Teyense 
6 vac. Sarem pH BakyyM-Neperouke nosyueHb! (bpakuun: I. 50—77°/14 mM, 
np 1,4185, 9,2r; II. 152—168°/16 um, n39 1,5481, 3,15 r; II]. 128—130°/2 mm, 
np 1,5485, 7,9 r. 

Hs I ppakuuu nocae coorsetcTByiolseli OOpa6oTKH MeperoHKH BbIAeeH 3TH- 
MenruKosbyqualetat c T. Kun. 186—186° nu nb 1,4184. Hs III (pak BbIJe- 
JeHa cdpakuua c T. Kun. 128—129°/2 mM. 

Hatigeno %: As 27,81; 27,54 
CypHyiAsO4. BrraucateHo %: As 27,73 

Ilo (aHHbIM aHaH3a, NouyYeHHOe BeLLeCTBO ABIAeTCA AHaleTOKcHpeHusap- 
cuHom C,H;As(OCOCHs):. [Ipospaunas »xugKocth c d;” 1,4268 un 1,5485. 
Ha BlaxKHOM Bo3yxe ObICTPO NOKpbIBaeTCA OeOH MIeCHKOM, BEPOATHO, OKHCH 
«<peHHJiapcHHa. 

JVEMCTBUE VKCYCHOTO aHTUApweAa Ha Tu pro kame- 
“XHHOBHH 9PUP PeHHAAPCHHUCTOH KUCA OTH. AHanorHyHO 
BBIILMeOMHCaHHOMY CMecb 7,8 r IHpoKaTeXHHoOBOro ac:upa (eHHMApCHHUCTOH KH- 
cloTb! H 6,0 r yKcycHoro auruyApHfsa HarpeBaslacb Ha MacsIAHOM OaHe B TeyeHHe 
5 uac. Wo Temnepatyph 120°. IIpu neperonke B BakyyMe Tomy4yeHbl (pakiHu: 
qT 117—122°/3 mm, n3 1,5092, 3,7 r; II. 123—137°/3 mm, nB 1,5495, 6,0 r. 

I dpakuuA BCKope SakpHcTalmM3oBalach. Kpuctaibl MpOMbIBasIucb Jo 
| HeHTpasu3alHH pacTBOpOM OHKapOonaTa, 3aTeM J[BaxKbI ropxAyel Book. Ilo 
— OXNaKeCHHH KPHCTAaJJIbI OTACIANHCb, OTKHMAJIHCh M@KAY JHCTAaMH (HJIbTpo- 

BaJIbHO OyMarH H Cylch Ha BosAyxe. T. nm. 63—64°. CneqoBaTembHO, BbI- 
 JI@JIGHHOE BEILECTBO ABJIACTCA UHCTbIM AMalleTaTOM MMpoKaTeXHHa. 
I] @pakuwHs pasronAach MOBTOPHO, MpPHYeM BbIeeHa OCHOBHaA Macca TIpo- 


Jykta c T. kun. 126—128°/11 mm c ny 1,5455, KoTopad ABIAeTCA ONMCaHHBIM 
BbILe JMalleTHIbHbIM TIPOH3BOAHbIM (peHHapCHHUCTOM KHCJIOTHI. 

OmpuaeuHue C,H;As(OCOCHs)2. 3,2 r AualleTHIbHOoro MpousBoOAHOro 
(peHWapCMHUCTOH KHcJOTHI CMeLIMBasOcb Cc 50 Ma Bomb. Jlanee cmecb HarpeBa- 
wach JO KHMN@HHA HW OCTaBAANacb Ha HeECKOJbKO He pH KOMHAaTHOM Temmepa- 
type. Bembili ocaqok Obi OTPHIbTPOBaH, MPOMbIT BOOM, CYMIMJICA AO MOCTOAH- 
Horo Beca. T. mm. 123—125°. 


Haiineno %: As 44,48; 44,58 
C,HeAsO = O. Bprruncneno %: As 44,59. 


XumuueckHH MHCTHTYT Hocrynuso 
um. A. E. Ap6y3o0Ba 12 I 1956 
Kasaucxoro duauana AH CCCP 


IMTHPOBAHHAS JIUTEPATYPA 


1funpm Kamada, H. A. Uanaesa, JAH, 95, 81 (1954). 7 O. Pohl, Ber., 

22, 973 (1889); A. Pictet, A. Bon, Bull. Soc. Chim., (3), 33, 1139 (1905); lal, Se ]n tae Gly, 

Zs. anorg. allg. Chem., 225, 238 (1948); H. Gut bier, H.-G. P lust, Ber., 88, 1777 (1955). 

3TunpmKamat, H.A.Uagaesa, JAH, 86, 71 (1952); Tunpm Kamath, 

3. JI. Xucamosa,H. A. Uangaesa, JAH, 89, 1015 (1953); 1. Kama ii, H. iN, Ol ac 
gaesa, Vas. Kazan. dua. AH CCCP, cep. xum. nayx, No 2, 19 (1955). 
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N 


XHMHF 


M. SA. KPA®T u B. B. KATbILUKHHA 
PEAKIMA B CHCTEMAX KAPBOHOBASA KHUCJIOTA — XJIOPHCT bIM 


THOHMJI. HOBbIM THM KATHOHHOrO KATAJIN3A i 


t 


(IIpedcmasazeno akademuxom A. H. Hecmennossim 11 II 1956) 


B mpegbityuiem coobmmenuu (1) HaMH ObIIO MOKa3aHO, ITO peakIlHA eHOJOB 


C XJOpOKHCbIO (poctbopa, NPHBOAAMaA K OOpas0BaHHiO XJOPaHrUAPHAOB apus-— 


(boctbOpHbIX KHCJIOT, 3HAYHTEbHO YCKOPAeTCA B MPHCYTCTBHM HeHTpaJIbHbIX CO- 
Jeli anemeuTos I rpynupi (NaCl, KCl). [Ip 9Tom 6bi0 ycTaHoBJIeHO, YTO AKTHB- 
HOCTb KaTasu3aTopa, HampHmep NaCl, B GombuioH creneHH 3aBHCHT OT KOHCTaH- 


ThI JHCCOMMAaLMH (peHoua — 4eM GosbUIe KOHCTaHTa AMCcouMauUH, TeM IppeKTHB- 


Hee jlelicTByeT JoOaBkKa HelTpabHOK conv. Pay HUTpodeHOJOB TOMbKO TaKHM 


o6pasom yyaetcsa BBecTH B peakyuio c POCIs, Tak Kak 6e3 AOOaBKH HeLTpasb~ 


HbIX Cole OHH Cc POCls He pearupytoT. OTH HaGIOJeCHUA NOSBOJIMJIN BbICKa3aTb 
IIpeAMOOXKeHHE O MCXaHH3Me HaHJeHHOrO HaMH HOBOrO THNa KaTHOHHOrO KaTa- 
JI#3a, COriacHO KOTOpoMy JeHcTBHe XJIOpHCTorO HaTpHA OOBACHAeTCA TeM, 4TO 
B peaKUMOHHOH cpese MpOHCXoOJuT paciipeyemeHHe HOHOB HaTpHA C OOpa3s0BaHH- 
€M HeEKOTOPOrO, KOHCUHO OYEHb HeE3HaYHTebHOrO, KOMYeCTBa (peHoMATa (Ha- 
IIpHMep, NHKpaTa HaTpHA), KOTOPbIi MOMCHTaJIbHO pearupyeT c POCl3 c o6pa- 


3OBaHHeM XJlopaHruypuya apHadocpopHou KucoTHI. I]puH 3ToM, ecTeCTBeHHO, - 


onaTb Nomyyaetca NaCl, 4 wuka peakuH NpofomKaetcaA Jo Tex Nop, MoKa He 
mpopearupyeT Becb Seno. 

BpicKa3aHHoe TpeAMoOKeHHE O MeCXaHH3Me JeHCTBHA HeliTpaJIbHbIX Come 
NOKa3bIBaeT, YTO HOBbIM THM KATHOHHOrO KaTaJlH3a MOET ObITh paclipocTpaHeH 
Ha pA Apyrux peakuni. HeoOxofMMbIMH yCJIOBHAMH JIA STOO AOJKHbI ObITb: 
1) nepBasd KOMIIOHEHTAa JOUKHA OOAaTb ACHO BbIPAXKCHHBIM KHCJIOTHBIM Xapak- 
TepoM; 2) BTOpad KOMNOHeHTA JOJKHA ObITh COCMHEHHEM C OUeHb TOJBHIKHbIM 
aTOMOM raJiouva H, KpOMe TOrO, HMeTb JOCTATOYHO GOJbUIYIO AHSEKTPHYECK yO: 
MOCTOAHHY!0 — ObITb HOHHSHPYIOWIHM PacTBOPHTeNeM JIA Toro, YTOObI MOTO: 
IIPOHCXOAMTb YNOMAHYToe NepepacnpeyeseHHe KaTHOHAa. 

C stoi TouKH 3peHuA OoNbUIOH HHTepec MpefcTaBsAsa XOpowlo HS3BeCTHAaA 
peakUMA KapOOHOBbIX KHCJIOT C XJIOPHCTbIM THOHHJIOM, KOTOpad ABAAeTCA Jyy- 
IMM H J{4aBHO H3BeCTHbIM CIOCOOOM NOJyYeHHA XMOpaHrHApHAOB KapOOHOBbIxX 
kucaor (?). elicrsuTenbHO, HEOMHOKPaTHO BBICKaSbIBaIOCb Ipeqnooxkenne (°), 


WTO 9Ta peakIHA MpoTeKaeT C MPOMeKYTOUHLIM OOPas0BaHHeM CMelIaHHOro: 
xslopaHruypuya: 

4 RCOOH + SOCl, = RCOOSOC1 + HCl, 

KOTOPbIM HECTOeK HM paciiajaeTcaA c OOpasoBaHHeM XJIOpaHruypuya Kap6ouoBoit 
KucIOTH H SOz. 

Ileppaa KoMMoHeHTa — KapOoHoBad KHCOTa —BMOWHeE yOBeTBOpAeT 
IIPHBEJCHHbIM YCIOBHAM, a XJIOPHCTbIM THOHHI AOcTaTOUHO peakUMOHHOCNOCO6- 
HOC BeWeCTBO, AMSICKTpHYeCKaA MOCTOAHHAA ero JocTaTOUHO BbICoKa (9,05), 
HW OH ABJIACTCA MOHH3HMPYIOWHM pacTBopHTesem (4). 

TakuM o6pa3oM, MpefcTaBiAno Oombuoli MHTepec BLIACHHUTb, He OyyeT HM 
M peaKI[MA KapOOHOBBIX KUCJIOT C XJIOPHCTHIM THOHHJIOM KaTaJIM3HpoOBaTEcs Heli- 
TPaJIbHbIMH COJAMH. OTA peakUMA 3aMHTepecoBasla Hac elle H MOTOMY, TO He- 
KOTOpble KapOOHOBbIe KHCJOTbI, HaNPHMep TPHXJOpyKcycHas KUCOTa, OYeHD. 
BAO pearupyror c SOCle. Besexen (°) noryunn xnopanruspuy TPHXJIOPYKCyc- - 
HOM KHCJOTHI C BbIXOLOM 30% Mp HarpeBaHHH KucnoTHI Cc SOCle B Teuenne 8 yac. 
Max-Mactep u jp. (°) MpHMepHo B Tex xe ycOBHaX He cMormu TOJY UT. 
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{foro xJiopanruypuja. J>Kepapx u Tpaw (°) yKaspiBaior, uro Ip KuNAYeHHH 
/PHXJOpyKcycHou KucuoTHI SOCI, B Teyenne 12 vac. 66bUIaT GACTh KHCJIOTbI He 
| 3MeHseTcH. Tak Kak TpHXJIOpyKCYCHad KHCJOTA ABJIACTCH OUCHb CHJbHOli KH- 
oto (K = 2-1071), ro oveBuqHo, YTONMepepacnpeyeneHue HOHA HaTPUA MEXKILY 
YaCl u TPHXJOPYKCYCHOH KHCJOTOH MOMKHO TIpoTeKaTb JerKO H B pesyuibTate- 
HKJIa peak 
‘ 1. RCOOH -++ NaCl  RCOONa + HCl 

2. RCOONa + SOCl, = RCOOSOGI + NaCl 

3. RCOOSOCI1 = RCOCI + SOx, 
(OUDKEH JIErKO MOMYYATHCA HCKOMBIM XOpaHruApHy. Tewenne nepBoli peakmun,. 
XOHCYHO, SHAYHTeIbHO OOseruaeTcA Tem, uTo HCl ovenb MIOxXo pacTBopsxeTcs. 
3 Kunsamem SOCls. 

BpicKa3aHHble NpeAuoOKeHHA MbI TPOBepHJIM pH USyYeHHH KHHETHKH. 
eakuMH SOCl2 c TpuxaopyKcycHoi (K = 2-107), juxsopyKcycnoli (K = 
= 3,3-107) 4 MoHOoxsopyKcycHoH : 
A = 1,5-10°%) kucnoramu. Ouesny- 100 
O, CTeMeHH JUCCOMUMaUMH STHX KHC- tk i 2k Ok 


oT B pactTBope SOCle 6ygyT orH- 80 
aTbCA OT MPHBeeHHBIX 3HayeHHH, | 
HO BCe-TaKH TopsoK pacnonowenua = 
B pxAY He H3MeHUTCH. a0 
Meroyquka paOoTbl Oblwia cey1o- Ss ‘ a 


maa. Peakiuu nposposuiicb up 78°, 20 yy 

4TO JOCTHralocb IIpHMeHeHHeM cre- 
‘WHabHOH KONObI c pyd6amKol. B 0 ee es 
pyOallke HaxojHJICA STHJIOBbI CNT, 40 60 120 MU, 
ie hea PE DORCAS WEL *PCOnME eT pat + Kuseruna peakuHH  XJIOpyKcycHbIx 
HarpeBasica WO KuneHHA. B xKou6y Kucnot ¢ SOCle 
NoMellalacb HccleyqyeMast KHCJIOTAa 

(0,05 M) wu Oombuof u36bIToK uncToro (*) SOCle (0,25 M). IIpudéapase- 
maa cob (NaCl, KCl, RbCl)6pima cuabHO H3MeIbYeHa, HM JIA TOPO UTOGBI 
OG6eCHeUHTh GbICTPOe HacbIINeHHe PeaKUHOHHOH CMeCH, IIPHMeHANOCb JOBOJIbHO: 
Goubiloe ee KONHUecTBO (1 r); TaK KaK PaCTBOPHMOCTb BCeX 9STHX Coe B 
cCHcTeMe KapOoHOBad KHCAOTa —XJIOPHCTbIM THOHH OYeHb MaJla, NOBHAMMoMy,. 
MeHbiue 0,1%,TO IA MpopeyqeHHA peaKUHH MOXHO IIPHMeCHATh 3HAUHTeIbHO: 
MeHbilee KOIH¥eCTBO (cM. HuxKe). O CKOPOCTH peakIWHH CYAHIH TO KOMUeCTBY 
BbiqemuBuuxcsa SOs uv HCl, Kkotopbie MorsollaHcb H386bITKoM | x NaOH. 
 Tlowyuenupie pesysbTaTbI H300paxKeHbI Ha pHc. 1, rye mo ocH aOcllHcc HaHe- 
CeHOBpeMA peaKIMH BMMHYTaX, a 10 OCH OpAMHaT — KoJIMUeCTBO BbIJeJIHB- 
umxca SO2 u HCl B mpouentax oT TeopuH. 

V3 npvBeyeHHbIX KpHBbIX BHJHO, YTO MOHOXJOPyKcycHad KMCOTa CpaBHH- 
‘TeJIbHO ObIcrpo pearupyer c SOCI, u6e3 Ao6aBKu KCl (KpuBas J), odHakONpH Jo- 
Oasnenuu KCl ckopoctb peakunu yBemuunBaetca (J x). J[uxmopyKcycHas KH- 
cora pearupyert c SOCI, yxke 3HauHTenbHO MejieHHee (2), a B UpucytcrBuH KCI 
CKOPOCTb peaKI[HH 3HayHTeIbHO yBemuunBaetca (2 x). TpuxsopykcycHad kH- 
cota 6e3 KaTamM3aTopa pearupyeT oueHb MefieHHO (3), a B npucyrcTBuH KCl 
peakUHA MporeKkaeT JOBOJbHO 9Hepru4yHo (3 kK). [ma Toro YTOObI BbIPaSHTb Ko- 
JIMYeCTBCHHO YCKopeHHve peakUMH pH AoOapenuu KCI, MbI BOCcHOsMb30BaIHCb 
TEM, UTO OTHOMWEHHE KOHCTAHT CKOpOcTeli peakIMH OOpaTHO MpONOpUMOHAaJIbHO 
BpeMeHH, 34 KOTOpoe peakuuA MpoTekaeT Ha OMMHAKOBbI npowent: Ky/K2= 

= to/ty. 4 

Mouoxaopykcycuand KucnoTa pearupyeT Ha 50% 3a 35 MHH., a C jOOaBKOII 
KCI 3a 15 muu., oTKyqa culeqyeT, YTO KOHCTaHTa CKOpocTH peaki(MH oT 1o0a- 
paeuua KCl ypenuunnacn B 2,3 pasa. B caryyae AMXNOPYKCYCHOM KHCJIOTHI 7) = 
= 175 mun. u t2 = 40 MuH., OTKYa MouyyaeM, TO KOHCTaHTa CKOPOCTH YyBe- 
quuupaetca oT J06aBKH KCl 8 4,4 pasa. B cayuae TpHxJOpyKCYCHOM KHCJOTHI 
umeem 7¢,= 1700 MuH. uw fz = 55 MHH., B 9TOM CuLy4ae KOHCTAHTa CKQPOCTH yBe~ 


muunBaetca B 30 pas. 


Kak BHJMM, HaHOoubuee YBEMYCHHe KOHCTAHTbI CKOPOCTH peaKUHH MbI HMCCM 
B cayyae HaHOomee CHIbHOM KUCOTbI — TPHXJOPyKCyYCHOM. ITOT pakT cneqyer 
pacCMaTpHBaTb KaK TMOTBep2xKJeHHe MpeAIOXKeHHOrO BbILe MeXaHH3Ma HOBOTO: 
TuMa KaTHOHHOTO KaTaM3a. C ApyroH CTOpoubl, KaTaJIMTHYeCKoe eHCTBHe 
HefTpasbHbIX Covel IpH peaKUHH KapOOHOBbIX KUcOT Cc SOCl2 MoxKeT CJIYKUTb 
YH KOCBCHHBIM TOJTBEpXKJeCHHEM TIpeMOOXKCHHA O TOM, YTO epBOHaaJIbHbIM 
TIPOMYKTOM peaKUHH KapOOHOBbIX KucTOT Cc SOCle aBsneTcA HeECTOMKHH CMellaH- 
Hb XMopaHruApHA RCOOSOCI. XnopuAwl pasnpix smemenToB I rpynibl HMewT 
pa3Hy!o KaTaJIMTHYeCKY!O0 AKTMBHOCTb, YTO BUAHO U3 pc. 2, rye B300paxKeHbI 
KpUBble, XapaKTepH3yloulHe CKOPOCTH peakUHH TpUXJOPyKCYCHOM KACJIOTHI © 
SOCI, 6e3 KaTamu3aTopa (KkpuBasn J), 


- f 3 c Jobaskoh NaCl (2), c o6aB- 
60 Koi KCl (3) u c qo6aBKot RbCl (4). 
OnpITbI IpoOBOHJINCb COBePLeHHO 

2 : aHaJIOrH4YHO TIpebI,yULHM. 
- Kak BHM, HavOoulee AKTHBHBIM 
oy KaTalM3aTopoM saBsseTca RbCl. 3a- 
n BHUCHT JIM 9TO OT pasHol pacTBOpHMo- 
/ CTH NpHMeHaBmIMxca comeH B SOCle 
0 WIM CKa3bIBaeTCA pasHad aKTHB- 
40 80 20 mH NoeTh «KaTHOHa, CKa3aTb B HacTO- 


Puc. 2. Kunetuka peaxunn CCl;COOH c sgmlee BpeMA TPyHO; BepHee BCero, 
SOC]; B mpucytetsun NaCl, KCl u RbCl = yeor BaMAHHe 06a cbakTopa. Bums- 
HMe€ KOJIMYeCTBA PpaCTBOPeHHOH CoH 
ACHO BHAHO H3 TeX OMbITOB, B KOTOPbIX Mbl IIPHMeHAIH OpraHHyeckHe Ka- 
THOHbI. CouId YeTBEPTHYHbIX AMMOHHEBbIX OCHOBAHHH WerKO PaCTBOPAIOTCA B CH- 
cTeMe: KapOoHoBaad KucoTa — SOCI,. Mpi 1pHMeHAM UMeBIIMIica B Halen Ja- 
OopaTopHu TpHuMeTuI-8-6poM3THMAaMMOHHHOpoMHy (OpomxomHHOpomuy). IIpu 
oOaBJleHHH K peaKIMOHHO cmecu (0,05 M CClsCOOH u 0,25 M SOCle), 0,05 r 
OPOMXOMHHOpoMUya peakuua Mpoxoyusa Ha 50% 3a 70 MHH., a mpH oOaBue- 
HHH | r sToH comm —3a 10 Mun. EcTecTBeHHo, 4YTO BMeCTO UeTBEPTHYHOH CouH 
MOXHO JOOaBJIATb K peaKLHOHHOH CMECH TpeTHUHbIe AMHHBI, TAK Kak OOpasoBaHHe 
COIM B pacTBope oGecneueHo. Hampumep, npv Ao6aBJleHHu K peakWHOHHOH CMecH 
(Toro Ke cocTaBa) 0,05 r nupuyquHa peakuua mpotTeKaeT Ha 50% 3a 50 mun., a 
pH KoOaBsenuu | r nupHAMHa peakuua MpoTeKkaeT Ha 50% 3a 7 MMH. H MOJHO- 
CTbIO 3akaHyHBaetca 3a 20 Muu. [lombiTKa HCNONb3OBaTb B KaueCTBeE KaTaJH3a- 
Topa OKCOHHeBHIe CoOJIH (MO6aBJIEHHeM K peaKUMOHHOM CMecH CcepHoro acupa) pe- 
3yJIbTaTOB He lala — OYeBHAHO, B STOM CJTyyae OCHOBHBI€ CBOHCTBa KaTHOHA 
ObIIH HEOCTATOYUHO APKO BbIPaKeHbl. ONHCAHHbIe B HACTOAIUIEM COOOUIEHHH Ka- 
TaJIMTHYeCKHe ABJICHHA MOFYT ObITb C YCHeXOM HCIOMb3OBaHbI BO BCEX TeX CJTY- 
yaAxX, Kora peakKUMA KapOoHOBOH KucAOTHI c SOCle mpoTekaeT BAO H OCO- 
OeHHO B CuIy4ae KHCNOT C OOOH KOHCTaHTOH AuccouManuu. Kak mpHmep onu- 
I€M MeTO MOYYeHHA XNOPAaHruApUa TPAXMOPyKCYCHOH KUCJOTHI. 

Cmecb 98 r TpuxsopyKcycHol KucmoTEI (0,6 M), 107 r SOCle (0,9 M) u2r 
KCI narpepaior B Kou6e C OOpaTHbIM XOJOJMIbHUKOM, 3alllMU[eHHOM oT JocTyna 
Baru (XIOpKaIbivepad TpyOKa), Ha BOAAHO Gane npu 80—85°. Buauane Ha- 
OmloqaeTcA SHEprHynoe BbIereHHe cmech SO, u HCl, koropoe vepes 7—8 yac. 
MpakTHyecKH [peKpaulaeTcH. OcTbIBLIyIO CMeCb OTPHJIbTPOBbIBaIOT Yepes 
CTEKIAHHbIM (puIbTp (Ne 2) or xMOpHCTOrO KasIMA HW pasroHAIOT C KONOHKOL. Bpr- 
xoq 95 r xXmopanrugpuya, ui 87% Teopuu. T. Kun. 114—115,5° npu 721 mm. 


Bcecow3nHbl HaydHO-HCCIeqOBATeNbCKU Tloctynuso 
XHMUKO-PapMaleBTuyecKHH WHCTHTYT 7 II 1956 
um. C. OpmxonnKuyse : 
HWUTMPOBAHHAS JIUTEPATYPA 

1M. A. Kpagr, B. B. Katnmkuua, JAH, 86, 725 (1952). * H. Meyer, 
Monatsh. f. Chem, 22, 109, 415 (1901). § W. Gerrard, A.M. Thrush, J. Chem. Soc., 
1953, 2117. *E. Brunneck, Zs, anorg. alg. Chem., 270, 201 (1952). > J. Boeseken, 
Rec. d. Travaux Chim. d. Pays-Bas 29,10 (1910).®L. McMaster, F.F.Ahmann 
J. Am Chem. Soc., 50, 145 (1928). 7D. L. Cottle, J. Am. Chem. Soc., 68, 1380 (1946). 
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Jloxuanp AKkafemun nayr CCCP 
1956. Tom 109, Ne 2 ’ 


, XHMH# 


Ynen-Koppecnouyzent AH CCCP JI. H. KYPCAHOB u 3. H. MAPHEC 
O PEAKHWWH BOAOPOJHOTO OBMEHA WAKJIONEHTAXHEHA 


XMMHYeCKHE CBOHCTBAa WHKoNeHTaqvena (I) cBueTeIbCTBYIOT O HaNHUHH 
3 CFO MOJIEK Ye ABYX ATOMOB BOOP ofa, OTMMYAIOMUXCA OT A Pyrux, a HMeHHO, aTO- 
10B BOJOposa MeTHeHOBOH rpymnbl. Oco6ad NOABHXKHOCTh STHX ATOMOB BOJO- 
Oa BbIPAKAeTCH B CNOCOOHOCTH WMKMOMeHTAaAHeHa aBaTb MeTaNMYeCKHe TIpo- 
{3BOJ|HbIe IPH JeHCTBHH HEKOTOPbIX ILeEJIOUHbIX MeTAJIIOB, a TAKKE TPHHbAPOBA 
eaktupa (*). [uKmonentTayveH upesBblyaliHo JerKO BCTyMaeT B peaKI[MH KOHJeH- 
alu C KeTOHaMH H aJberHqaMu Cc OOpas0BaHHeM dysbBeHoB. MoxkHo 6bIIO 
DKUaTb, YTO HW B peakKUMAX BONOPOAHOrO OOMEeHA OCOObIM XapakTep JIBYX ATOMOB 
30Jopoa MeTHJICHOBOH rpyIlibl WHKOMeHTaqueHa Take HalieT cede BbIpa- 
eHHe, 

Mbl pels HCCIe{OBaTb MOABHXKHOCTb ATOMOB BOoposa B WHKJONeHTaHe- 
d@€, BOCNOMIb30BaBIINCb AIA STOFO peakUHelt BOROpOHOrO OOMeHAa C OKHCbIO 
JeHiTepHaA B IIpHCyTCTBHH wWesouHOorO KaTamH3aTopa N,N’ - quMeTHANHpHAOH- 
AMHHa. 

Oxa3amocb, UTO He ABa, a BCe II€CTb ATOMOB BOOposa WMKMOMeHTaqveHa B 
Ipe3sBbI¥aHHO MATKHX YCJIOBHAX BCTYMatwT B peaKUHIO BOJOpOAHOrO OOMeHA C 
KHCbIO eHTepHA B pacTBope HOKcaHa. ; 

STO MoKa3biBaeT, UTO B peaKUMH BOAOPOAHOrO OGOMeHA OCOObIe CBOMCTBA BO- 
OPOAOB MeTHJCHOBOK rpynmbl He MpoABJsaoTcH. HeoOxoqHMO OTMeTHTb, YTO 
OMeHHOe paBHOBecHe IPH 9TOM AOCTHTaeTCA NpHOMHSHTeIbHO 3a 20 Yac. pH 
20°, T. €. B TEX YCOBHAX, Kora axKe ATOMbI BOAOPONa, HAXOMALIMECH B COMNps- 
KEHHM C KapOOHHJIbHOH rpynlol, HallpHMep B aJibferuax H KeTOHAX, B peak- 
H1O BOAOPOAHOrO OOMeHA TIpaKTHYeCKH HE BCTYIMAaIoT. 


; 
: a “eco 
| 
Uro6bi AccJleqOBaTb, Kaka TPyYNNMpOBKa OTBETCTBEHHA 3a PeaKI[HIO BO]O- 
poHOro OOMeHA BCEX IIeCTH ATOMOB BOopoa, MbI USYYHIH BOAOPOMHbIM OOMeH 
cuabBana (11) u nuppona (II)). 


wees 


[IpH 3TOM OKa3asOcb, ITO Jaxke B Gosee 2KeCTKUX ycsoBHAX (10 Yac. TIpH 50s ae 
+- 20 uac. npu 20°) cubBaH MpakTHYecKH He BCTYMaeT B peakIUMIO BOAOPOAHOTO 
5OMeHA, a MHpPpow OOMEHMBAET TOMbKO OHH BOMOPOA, CBA8AHHBIM C a3OTOM. Tlo- 
TYYeHHbIe HAMM JaHHble MO OOMeHOCMOCOOHOCTH THpposia coracylorcsd C pe- 
3yIbTaTaMu padoT Kousymu u Tutann (7). OHaKo MbI He MorsH HeMOCpeACTBeH- 
10 HCHOJb30BaTb HX JaHHble H3-3a TOrO, UTO ANOHCKHEe MCCeOBaTeIH MpOBOAH- 
MM OMbITbI B YCMOBHAX, OTJIMUYHbIX OT HallHXx. 

OrcyTcTBve OOMeHOCIOCOOHOCTH aTOMOB Bojopoga B CH-rpynmax y CuubBana 
{ MUpposma WoKa3sbiBaeT, YTO OTBETCTBEHHOH 3a MOABUXKHOCTb ATOMOB BOAOPOAa 
3 IMMKIONeHTaHeHe, COsepxKallleM, Tak Ke KaK CHJIbBaH M UMppod, TPyNMHpoB- 
oe —CH = CH —CH = C<, ABIAeTCA MeTHNeHOBAA rpynna. 


(III) 
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TloppienHyi0 TIOJBHXKHOCTb ATOMOB BOopoja MeTHJICHOBOH TpyiMbl OObITHO: 
OObACHAIOT COlps>KeHhem ee C — H-cpasel c ABYMAH COCeQHHMH STHJICHOBBIMH 
CBA3AMH WHKJIONeHTaMeHOBOrO Kouba. Xora 3TO cooOpaxkenhe MOrsO Obl OOb~ 
ACHUTb MOJBHXKHOCTb JIMIUb JBYX, a He BCe€X WeCTH aTOMOB BOMopofa, MBI HC~ 
cJ@QOBAIH PeakIWHIO BOAOPOAHOrO OOMeHA IWWMKNOrenTaTpHeHa, MOJeKYJ1a KOTO~ 
poro TakxKe HMeeT METHJEHOBYIO rpyNiy B CONpAXeHHH C WBYMA COCeHHMH 3TH 
JIGHOBbIMH cBxa3aMu (IV). 

Oxa3alocb, OJHaKO, UTO B TeX YCJIOBHAX, KOPa BCE IUECTb ATOMOB BOMOPoOAa 
LUMKJIONeHTaHeHa OOMEHUBAIOTCH C OKHCbIO JelitepusA, WHKJOrellTaTpHeH B peak~ 
IH1O BOMOPOAHoro OOMeHa HE BCTYMAeT. 

CnelopaTebHo, Hao ObluIO HCKaTbh HHOe OODACHEHMe OOMCHOCIOCOOHOCTH 
aTOMOB BOJoposa UNKIONeHTaqneHa. — 4 


Taomnima 4 


\ i) 
PesyJbTaTbl OMbITOB, MpoBexeHHbIX MpH 20° 3a 22 uaca | 


dag he s | 
BemjecrBo TEES He - cit % | 
¥/cM3 
‘ 
IluknonenTtayueH ....... 0190 4850 94 
WnknonentnatpHen -ieemen sl. 3140 25 4 
DEPPONEH” is 2 eee ree enn 23980 325 it 


Ta One does 


Pe3yJIbTaTbl OMNbITOB, TIpoBe eHHBIX mpu 90° (40 uac.)+ 
-+ 20° (20 ac.) 


Bpluyca. mph o6mMene 
B Y/cm’ 


Onpit 
BermyecTBo a ae ee oe ait Saree Beysene ie 
las! Bce H 
LInppoie faa aigap-agae 3325 9790 2895 87* 
CHIIDBAM tt Ry ere eres 2035 65 3* 
Deppoiler sc -waeea = 9950 270 3 
Unknonentaquen . . . «| 4440 4150 93 


* % O6MeHA OT BeJIHUHHbI, BLIUMCJICHHOH Ja OHOrO aroma 
BOROpoAa. 


Ene B 1931 r. X1oKkeulb (*), NOJIb3yYACb METOJOM MOJeKYJIAPHbIX OPOHT, Teo- 
peTH¥eCKH NoKasaN, YTO WMKIMYeCKaA rpymuupoBka 43 nATH CH-rpynn jom«K- 
Ha OONaaTb YCTOMUMBOCTbIO M APOMATHYHOCTbWO B TOM CJly4yae, eCIH OHA Mpes- 
cTaBuineT aHvoH (V). Lluknuyeckas rpynnuposka u3 cema CH-rpynn jomkua 


oOaaTb YCTOHMYMBOCTHIO H APOMATHUHOCTHIO, eCJIH OHA mpecTaBAeT KaTHOH 
(VI). 


H 
(IV) (V) (V1) 
H 


B JabHeHIeM 9TH BbIBOAbI NOMYYHAM SKCHEPHMCHTaIbHOe NOATBEpKLeHHe, 
B 4acTHOCTH B padore JopuHra no cutesy coveli Tponuausa (4), aTaKxe BUc- 
cleMOBAHUAX TO (PeppoueHy u ero aHanoram (°*”), B pesybTAaTe KOTOPbIX Obl 
ycTaHOBJICH APOMATHYeCKHM XapakTep STHX COeAHHeEHHH. 

PaccMoTpHM PeakUHlo BOAOpOAHOrO OOMeHA WMKJIONeHTaqWeHa C TOUKH 3pe- 
HH STUX UpeycraBenui. 

[lepBbIM aKTOM peakKIMMH ABUIAeCTCA OTPHIB IpOTOHa OT MeTHMeHOBOT rpynubl 
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“)PH AeHcTBHuM ocHoBaHHxA (B), KOTOpbIM B Hamem clyyae sBuisetca N,N’-,ume- 


}AIMHPHAOHHMHH. OTA peakiMA CyMeCTBEHHO oOmeryaeTca apomaTHueckoli cra- 
N4Nn3annen OOpasyrollerocd aHHoHa WHKMoneHntTauennsa. 


+ 
+B —> + BHEW 


a * : 
BH + D,O BD +DHO 


TlonyyenHoe  HoBoe ocHoOBaHNe —aHHOH UMKJoNeHTaqueHuna — pearu- 
yyeT c BD* (uu D2O) c o6pasopannen JelirepouuKioneHTaquena H nepBoHatanb- 
Fioro ocHoBpanua B (uu OD’). 


H 
+ BD — Se 
D 


MuorokpaTHoe NOBTOpeHHe a@KTOB YCTaHOBJICHHA KHCJIOTHO-OCHOBHOFO paB- 
jopecua (ypaBHenua (1) 4 (2)) RomKHO MpHBecTH K OOMeHY BCeX WeCTH aTOMOB 
300poya UMKIONeHTAAHeHa JIMUIb MPH TOM HEMpeMeCHHOM YCJIOBHH, ecu OTpH- 
(aTeIbHbI 3apAq aHHOHa WHKOMeHTaMeHHa He OyeT HaXoMWTbCA MPH Ka- 
KOM-HHOyJlb OJHOM ollpejlesieH- 
HOM aToMe yrulepoja. 

Ecau ocHopanHue B ortcyT- Pesy.IbTaTbl ONbITOB 10 BOJOponHOMy oOmeHY 
cTBYeT, TO mepBbiii aKT peaKILuH IWHKJIONeHTAHeHa B Hel TpaJbHOH H KHCJIO“ 
(1) mpoucxoyuTb ne 6yyerT Hu, SPSHe Kei 5 24,4203) 
CJI€AOBaTeJIbHO, He JOJMKeH TIpo- 

HCXOJUTb BOMOPOAHBI oOMeH ita ee 


eal Onierlir ame 


IHKJIONeHTaHeHa. JlevicTBu- neon Oupir 

‘TEJIBHO, OMbITbI MOKA3bIBatoT, ITO a6 | ne B Y/cM® 

IMKJIONe€HTaHeH HH B c1a60- 

KHCJIOH, HH B HeHTpaJsIbHol cpe- 

Ae B peakUuio BOAOPOAHOLO 00-  Hefgpanbnan. . .| 3745 | 4880 85 

‘MeHa He BcTynaeT (TAO. 3). (ep SO,ce, | 254415 70 
B cstyyae WHKsoremtaTpH- 15% H,SO,. .. .| 4415 5900 150 


eHa, coracHo pacueTam X10K- 

Kea (*), oOOpasoBanve aHHOHa WMKJOrelTaTpHeHua cleqyeT CUMTATb MpakTH- 
yecKH HeBepoxTHbIM. BeviescTBHe 3TOrO peakUMA BOJOpoAHorO OOMeHA He TIpo- 
HCX OUT. 

Mobi He BHM BO3MO?KHOCTH HCTOJKOBATb TOJIYYeHHbIe HaMH JjaHHbIe HHaye, 
yeM C TOUKH 3peHHA MpecTaBeHul XIOKKeIA, COrlacHO KOTOPbIM aHHOH LWHK- 
JOMCHTaHeHusa HMeeT apOMaTHYECKHH XapakTep UH OTPHIUaTeMbHbIM 3apAy ero 
He JIOKaH30BaH Tp KaKOM-HHOYAb OMHOM yruepoje. 

B cBa3H C BBIINeH3J1 OXKCHHbIM HAM Ka3aJl0Cb HHTEPeCHbIM HCCJIEOBATb TAKKE 
oOMeHocnocobHocTh (pepponena (VII). Okas3anocb, uro tbeppolleH B peakynIo 
BOMOposHoro OOMeHa IpakTHYecKH He BcTyNaeT. B ToM culyyae, eCMH Obl CBAS3b 
aToMa 2Kele3a C WHKJONCHTaHMeHHJIbHbIM OCTATKOM OblIa YHCTO HOHHOHM, CJle,o- 
BaJIO Obl OKUaTb, ITO (peppolleH OyAeT BCTYNATb B peaKIMIO BOOPOAHOrO o0- 
meHa. OrcyTcTBve OOMeHa MOKa3bIBaeT, YTO STY CBHSb CMleyeT paccCMaTPHBAaTb 
Kak KOBaJICHTHYW. 


(Vil) 


IKCNePHMEHTANbHAA Wace 


AnasH3bI Ha CcojlepxKanue Jetitepusa BbitiomHeHb P. I. KonoHosoii. 
OnbiTbI MpOBOAMIHCE C BeLIeCTBAMH, B3ATBIMH B CJI€yIOUUX COOTHOMICHHAX: 
0,1 mona BemectBa, 1 r D,O u 0,1 r quMeTusmupHyoHMMuHa. K cmecn AoOaBas 
OUMMICHHbIN JuoKcaH Jo o6mero o6beMa 50 mut. Iloce onbira uccneqyemMoe Be- 
WECTBO BbIJCIAIH, OYA MeperoHKol WIM NepekpucTalMsalueH HM cKura 
JM. 3aTeM H3Mep AIM MOMaBKOBbIM METOAOM H3ObITOUHYIO IJIOTHOCTb OUYHMICHHOM 


CTaHJapTHbIM CHOCOGOM BOJbI COKMKeHHA. B3ATbIM AIA ONbITOB IWMKJONeHTAaHeH 


OblsI TosyyeH JetlomuMMepH3aunelt umMepa u uMen T. KUT. 41—42°; np 1,4445. 


Ilo okoH¥aHHM ONbITa WHKJIONeHTa{WeH OTTOHAJIM B BakyyMe (80 MM) H yula~ 
BJIMBaJIH B JIOBYWIKEe, OXJ1a%KCHHOM 2KUKHM a30TOM. SaTeM CYIIHJIM UpH MOMO- 
um CaCle 4 neperoHasM MpH OObIMHOM aBseHHH, oTOMpaa cppakunio 41—43°_ 

IluxnorentaTpHeH Obl s06e3HO Upegocrapnen Ham M. E. BowbnvHbiM,. 
KOTOPOMY MBI BbIpaxKaeM Hallly MPH3HAaTeJbHOCTb. B3aATbIM BIA ONbITOB WHKJIO~ 


relraTpHeH cofepxas 9% Tomyona. T. kum. 113,1—113,3° (735 mm); ne 151998 
OrcyTcTBHe BO,OposqHoro oOMeHa TOyONa OblwIO MOTBeEpxXeHO cre- 
UHaJIbHbIM ONbITOM. I]o OKOHYaHHH OMbITAa 10 BOMOPOAHOMY OOMeHY WHKJIoreltTa- 
TpHeHa K pacTBopy AoOaBsAIM MeHTaH HM XomoqHy!0 BoAy. [lentaHosbllt co OT- 
AeAJIH, CYWIHJIM WM, OTOrHaB TeHTaH, MeperoHAJIH WAKJOrellTaTpHeu. 


VncTHTyT SeMeHTOOpraHHyeckux coeqHHeHHt Tlocrymus0 
Axkaylemnu Hayk CCCP 20 XII 1955 
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Honrnuagn Akanemun Hayrk CCCP 
1956. Tom 109, Ne 2 


XHMH 
B. K. KYCKOB o JI. M1. fOPLEBA 
NOJIYYEHHE CJIOKKHbBIX IPHPOB H OKCHKETOHOB 
/AWYWJIHPOBAHHEM ®EHOJIATOB AJIIOMHH'NSA WH APHJIBOPATOB 
(II pedcmasazexo axademuxom C,H. Boasgxosuxrem 18 II 1£56) 
B HacToalel pa6ore MbI NOJyYHIIM apoMaTHuecKHe StpUpbl KapOOHOBbIX KH-~ 


OT AI[HJIHPpOBaHHeM (PCHOJIATOB aJIIOMHHHA IKBMBaJICHTHbIMH KOJIHGeCTBAMI 
opaHruypuya: 


3 RCOCI + (ArO)3A1 — 3RCOOAr + AICIs. 


BIH MOJUYYeHbI (eHHalleTaT, (pPeHHJIGeH30aT H N-Kpe3HsIGeH30aT C BbIXOaMH,. 
JIM3KHMH K TeOpeTHYeCKHM. 

PeakuHa TiporekaeT lIpH TemMnepatype BoAAHOli Gann. Harpesanne yo 160° 
efleT K TOMY, YTO YacTb CMO*KHOrO Spupa NeperpyNMHpoOBbIBaeTCA B OKCHKETOH; 
YGeBHHO, 3a cyueT Nlosy4aroulerocsd B Mpollecce peakUHH XJIOPHCTOrO aJIIOMHHHA 
aCTHYHO ipoTekaeT peakuuA Opuca (*). PenouATb! amOMHHHA MoJyyarorca Cc 
OJIHYECTBEHHBIM BbIXOJOM PaCTBOPCHHeM aJIIOMHHHEBbIX CTPy2K€K B COOTBET- 
TBYTOUEM (peHoute (?). Dror cM0co6 NOMYYeHHA APOMATHYECKHX CJOMKHBIX 9PUPOB 
WoOeH B KayecTBe MpelapaTHBHoro. 

Ecid cMecb *eHOATA AJIOMHHHA WH XJOPpaHrHApHAa KHCNOTbI HarpeTb jlo 
JACTBOPCHHA H 3aTeM OOPaboTaTb XJIOPHCTLIM AaJIIOMHHHeEM H BHOBb Harpeth, 
‘O BMECTO CJIOXKHBIX S*PHPOB MOMVUAaIOTCA C XOPOUIHM BbIXOJOM OKCHKeTOHbI. Ha- 
IpHMep, C NOUTH KOJIMYECTBEHHBIM BbIXOJOM TlosyyaeTcaA 2-oKCH-5-MeTHIOeH30~ 
JeHOH: 


(n-CHsCiHyO)oA1 + 3CsHsCOCI Gey 3 GPSS cos é S + AlCls. 


CH 

TeveHHe peakIMH oTMMYaeTCA OT peakuHH Ppuca. Odmlee KOHYeECTBO XJ10~ 
JUCTOrO AaJIIOMMHHA B HalleM cioco6e cuHTe3a 0,83—0,73 u jaxe 0,5 Moma Ha 
| Mob XJOpaHruyApHya (BO3MOxXHO, KpoMe 9Toro, 1/3 MoIA NoyyaeTca B pe-- 
3yJIbTaTe peakIHH), T. €. MCHbUWe, eM B peakunH Mpuca, rye Tpebyerca |,2— 
1,3 m uHOorga Jo 2 Mos. XMOpHCTorO aIOMHHHA Ha 1 Mob CJO*KHOrO acPupa 
(?, *). J[anee, mp npopeyenuu peakyuu Ppuca c PenualleTaToM B OeH3OUe T10- 
myuaerca MHOFO alleTotbeHOHA, T. €. OCH3O/I ABJIA€TCA OMHHM H3 peareHTos (°). 
MbI Halu, ITO alleTHIMpOBaHHe (eHOMATA AJIIOMHHUA XJIOPHCTbIM alleTHJIOM 
ycliewiHo MmpoTekaeT,B OeH30Ne; MoyyaloTca C XOPOIIHM BbIXooM (88%) o- 
WM N-OKCHalleTOPeHOHHI, IPHueM alleTOPeHOHA He MoMyUaeTCA COBCEM, T. €. OCH3OUI 
B peakuHio He BcTyMaeT. OTMeTHM TakxXe, YTO B Hallie peakUHH HepeKo Mouy- 
qaloTcad JIPyrHe COOTHOIMEHHA MOJyYaeMbIX H3OMEPHbIX OKCHKETOHOB. 

TIpumMeyatebHo, YTO HHOTa KOMMYECTBO XJIOPHCTOrO aJIOMHHHA MeHDbINe 
PaBHOMOJIeKYAP HOO M0 OTHOMIEHHIO K XMOpaHruApHAy (HM K MoJLyyaeMoMy OKCH- 
KeTOHY), HallpHMep pH MosyyeHH OKCHOeH3 OpeHOHOB. BosMOHO, UTO NpOTeKaeT 
HenocpeCTBeHHOe allHIMpoBaHHe (peHoATAa asioMMHHA. PasymMeetcs, He HCKJIIO- 
yeHa BO3MOKOCTH TOPO, YTO WaCTHYHO peaKUHA MpoTeKaeT yepe3 CTAaHIO CJIOVK- 
Horo spupa. 
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TlonbiTKH MostyYYHTb OKCHKETOHDI C MCHbIUMMU KOJIMYCCTBAMH XJIOPHCTOLO ato 
MHHUA HE JaIM WOOKUTeMbHOrO pe3yJIbTAaTa, Mo/yyaeTCA CM€Cb OKCHKETOH 
MH CloOwKHOrO acpupa. > . 

[lpu alunupoBaHun XJIOpHCTbIM OeH3OHJOM aHadora PeCHONATA aJIOMMHHA 
TpHpeHusOopaTa— Obl Nomyyen (peHuOeH30aT C BbIXOJOM 75%. I[puH aun 
poBaHHM TpuMapakpesusOopata XJOPHCTbIM O€H3OHJIOM B IpHCyTCTBHH 1,33 Mowia 
XJOpHCTOrO aJIOMMHMA (Ha | Mob XJOpaHrHuApHAa) MoyYeH COOTBETCTBY!0~ 
mui oKcuKeTOH, 2-oKcH-5-MeTHIOeH30peHoH (80%). 


QKCHEPHMCHTAALHAA YWACTH 


OnbiTbI Ip OBOJMIHCb B Tpexropsol KoNGe C Mea KOH, OOPATHbIM XOMOMMJIb- | 
HHKOM, Kall@JIbHOM BOPOHKOH H TepMOMETPOM. 


I. TlomyyeHue CHOKHHX IMUPOB 


PDenuna6eunH3oarT. K cycnen3un 30,6r (0,1 r-Mon.) deHOATa aJIIOMH- 
Hud BOO Ma GeH3071a IpHKanbiBaiM B TeyeHHe 30 Mux. 42,2 r (0,3 r-Mou.) Xu10- 
puctoro 6eH30Ha. SaTeMm KoOy HarpeBasH 30 MHH. Ha BOJAHOM OaHe, IpHyemM 
(peHOJAT MepexouT B pacTBop. Cmecb OcTaBJIANH CTOATh CYTKH, Mocie 4ero 
pH OXWaKeHHM BORON mpHkanpiBann 200 Ma 8% CoNHHOM KHCJOTHI, He BbIIIEe 
30°. 3aTem HarpeBasu 10 MMH. Ha BOAAHOM OaHe HW OXsaxKanu. OTPHJIbTpOBBI- 
BaJIM YaCTHUHO BbINABLUH B OCaOK (PeHHMGEH30AT, OTAeIAIM GeH3O/bHbIN CO 
WH OTTOHAJH O€H30J1; B OcTaTKe — PeHHJIGeH30aT; IPOAYKT CYWHJIH Ha BO3SAyxe; 
BbIXOA 58 r (98% oT TeopeTHYecKoOroO) T. TI. 69° (43 cmHpTa). 

n-Kpe3ua6eH30arT. Ilonyuyaetca ananornuHo u3 34,8 r (0,1 r-mMou.) 
n-Kpe3oiatTa amiomMuHHud WH 42,2 r (0,3 r-Mom.) XJopHcToro OeH3oNa, 6€3 pac- | 
TBOpHTesA. Bbrxof KoMMYeCTBCHHBIN, T. Mt. 71° (43 cnupTa). 

M®euuanauetaryT. K 30,6 r (0,1 r-Mon.) deHonata amiomHHHA B OO MA 
cyxoro GeH3oua 3a 1,5 vaca npHKanbiBain 23,6r(0,3 r-Mou.) XmopucToro alle- 
Tusa. Jlanee — Tak Ke, Kak IPH NoWyyeHHN PeHuMGeH30aTA; IPOAYKT OWHINLaIH 


neperouKoll. Burxoy 34,3 r (84%), T. Kun. 195—197°, n'5* 1,5093. 


2. TonmyuenHuve OKCHKEeETOHOB 


OxcuOen30pmeuouH. 30,6 r (0,1 r-Mon.) deHomATa, auIOMHHHA 
42,2 r (0,3 r-Mou.) XopHcToro 6eH30HIa HarpeBasH 30 MHH. Ha BOAAHOM Sane. 
B oxaxKeHHyt0 Kom6y BHOcHIM 33,4 (0,25 r-Mou.) cBexKeBO3OrHaHHOrO XJIOpH- 
CTOPO aJIOMHMHHA, HarpeBasH 30 MHH. Ha HecuaHolt Gane Jo 160—170°. [pu oxnax- 
eHHN IpukanbBaiw 200 Ma 8%-comaAHoli KUCOTHI, 3aTeM HarpeBasu 10 mMuH. 
HO KHMCHHA; OXaKaIH WU OpalKeBbIt OCaOK CMeCH OKCHOCH30*eHOHOB OT- 
PHIbTPOBbIBAJIN VM BbICYIUMBaIM Ha BO3yxe; Bec 59 r (BbIXO KOJHMUCCTBEHHBIM), 
T. Hat. 110—112°. M3 Hero otronsmM 0-okcHOeH30(peHOH C TeperpeTbIM BosA- 
HbIM TapOM, SKCTparvpoBaJM SPHpoM, cylMIH u Teperonsamu. Tlonyyeno 13 r 
(22% ) 0-oKcuOensotpeHoua, T. m1. 39° (43 cnupta), T. m1. 2,4-2HUTpopeHHIrHy- 
pasoua 249—249,5° (°). [locme oTrOHKH C BOAAHbIM NapoM B Koul6e octaetca 41,2 r 
(69,4%) n-oKkcuGensopenoua; T. ma. 135° (v3 cnupta) cooTBeTcTByeT JIMTepa- 
TYPHBIM JaHHbIM (’). Ec KoMMYCCTBO XJOPHCTOFO aJIIOMHHHA YMCHbIUTb JO 
20r (0,15 r-Mon.), nonyaaetcs 16,8 r (28,3%) o- u 387 r (62,2%) n-oKCHOeH3O- 
(peHOHa. 

2-OKCH-OMeTHNGeCH3SOMeHOH. Llonyyaerca’ us n-Kpe3ou1ATa 
aJOMHHHA COBepINeHHO aHaJIOrHYHO OKcHOeH3oeHOHY. Bprxog 61 r (96%), 
MocHe M€peroukH C NeperpeTbIM NapoM 55,5 r (87,3%).T. 11. 83—84° (43 cnupta), 
COOTBETCTBEHHO JIMTepaTypHbIM JaHHBIM (1). 

Oxcwanetopbeuoun. B cycnenuio 30,6 r (0,1 r-MOJ.) ceHousiTa 
aJIOMHHHA B 35 MJ CeHs0na BHOcHH 33,4 r (0,25 T-MOJ.) XJIOPHCTOrO aJIIOMH- 
Hai M 3aTeM B TeyeHHe 6 Yac. NpuKanbiBaH 23, 7 r (0,3 r-Mou.) XJIOpHcToro 
aneTHuia. CMecb ocTaBJiau Ha 15 4yac., 3aTem HarpeBauM 2 uaca Ha BOAHOli Oaue. 
Ilo oxmaxyenuu pu 20—30° ruzpomnsopann, upukKanpiBaa 200 mr 8% comsHon 
320 


PEMCJIOTHI, H 3aTeM HarpeBawu Yo KunenHsA. Ilo oxnaxeHHH OTeIANH 6eH30Nb- 
Hib Coli M BONDI CHO Bax AbI 9KCTparupoBasH 15 Ma Gensona. CoekMHeHHBIe 
Jiensonbunie pacrBopbi 15 pas skcrparuposamu 3% KOH. Ifenounoit sKcrpaKxt 
HIOAKHCIAIM CONAHOH KUCIOTOH HM OTTOHSIM O-oKcHaleToeHou ¢c mapom. Jle- 
P| THIMAT U3BIeKaIN SpupoM, cymHiH MgSO, u neperonamm, co6upas upu 74— 
6°/2 mm; nomyyeHo 12 r (29,4% or TeopeTuyeckoro), nif 1,5612, T. na. cemu- 
WcapOasoua 209°, coorBercTBeHHO JIMTepaTyPHBIM JaHHbiM (8). Popsunit pacrBop 
pioce MeperoHKH Cc NapoM (pWIbTpoBanw H oxglaxKanu; Kpuctanmusyerca 
H-oKcuanetopenon, 20,8 r. Lononuurenbuo u3 MaTouHoro pacTBopa H3BuIeKalor 
®dupom 3,1 r, B cymme 23,9 r (58,7%); 7. ma. 109°, T. nu. CemuKap6asona 199°, 
POOTBETCTBEHHO JINTepaTYpHbIM JaHHbIM (°). OOMHH BbIXOX O- H n-oKCHaleTo- 
beHoHosB 88,1%. 
® 2-Oxkcu-5-MeTunaneTodenHou. 23,6 r (0,3 r-Moma) xmopucroro ale- 
g-usa u 34,8 r (0,1 r-Moms) n-KpesonatTa amioMHHuA HarpeBator 30 MuH. Ha BosA- 
dol Gane. Buocar 33,4 r (0,25 r-Mog.) XwopueToro asmiomMHus, HarpeBaloT 
30 mHH. mpH 160—I170°, nocme vero BbifemsIoT Kak o6bIUHO. Burxon 40 r 
(88,9%), Mocme MeperoHky cnapom 30,8r (79,6%), T. mn. 49° (13 murponua), 
SOOTBETCTBEHHO JIMTEpaTYPHBIM JaHHBIM (8). 
2OKcH-O-METHANpPONHOPeHOHN. I[lonyyawr us 34,8 r (0,1 
-MOJI.) fl-KpesoaTa amiomunHua, 27,9 r (0,3 r-Mom.) XopHcToro MpomuMonuna 
4 20 r (0,15 r-Mon.) xmopucTtoro asiomuHHa. YcNoBHA Te xe, UTO H B 
apeybiqymem ombire. Buixog 40,4r (82,1%), T. Kan. 94—100°/2 mm, nosTropHo 
115—117°/5 mM, ni#5 1,5480; 1. na. cemukapOa3ona 211°, aro cooTBeTcTByeT 
MMTepaTypHbIM JaHHbiM (8). 
 2OKxcuS5mMetun6ytupopeuon. Ilonyyawr ananornuno mpeapi- 
PIVUIEMY, HCHOMb3yA IKBUBAJIeEHTHOe KoNMYeCTBO (32 1r) xmopHcToro 6yTupusa 
u 29,4 r (0,22 r-Mon.) XmopucToro asioMHHHA. Borxog 45 r (84,3%); T. m1. 33° 
(43 MeTaHowa); ceMukap6a30H T. mu. 188°, CooTBeTCTBeHHO JHTepaTypHbIM 
WanHupm (2°). 
2Oxcu-5-MeTHIOCHSOPECHOH M3 TPHN-Kpe3SuHAOOPpPaAT a. 
33,2 r (0,1 r-mou.) Tpu-n-Kpe3sui6opata u 42,2 r (0,3 r-Mow.) xsiopucToro 6eH30- 
ugia HarpeBamH 30 MHH. Ha BOAAHOM OaHe, oxJaxKaiu, BHOcHIM 53,4 Lr 
(0,4 r-Mou.) XOpHcToro asOMMHNA H BbIqepxKuBaIM 1,5 uaca mpu 150—170°. 
Jlanee Kak pu NomyyeHuu u3 amioMuHata. Bprxoy 51 r (80%). 


MocxoscKul rocyapcTBeHHbI yHHBepcuTeT Tocrynu.io0 
um. M. B. Jlomonocosa 15 If 1956 
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Axanwemun nayr CCCP 
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XHMHA 


T. A. KYXAPEHKO u T. E. BBEJEHCKAS 


HCUEPMbIBAIOULEE PACUJENMJIEHHE FYMMHOBbIX KHCJIOT 
3EMJIMCTOrO BYPOrO YIPJIA METAJWJIMYECKHM HATPHEM 
B KA.KOM AMMHAKE 


(II pedcmasaeno axademuxom A. B. Tonauessim 11 XI 1955) 


Panee Hamu OblIO WOKa3aHo, UTO PYMMHOBbIe KHCJIOTbI TBEPALIX TOUHB pea- 
THpyloT C MeTasJIHYeCKHM HaTPpHeEM B X%KuKOM amMuake (). IIpH stom Hapsagy 
¢ TBEPAbIM OCTaTKOM, COXpaHAIOMIMM CBOMCTBa FYMHHOBbIX KHCJIOT, OOpasyloTcs 
HH3KOMOJICKYJIAPHbIe PaCTBOPHMBIe B SpHpe NPOMYKTbI, a TAaK%Ke BOMHOPACTBO- 
PHMbIe COCAMHEHHA, PaseAeMbIe Ha (PYAbBOKHCIOTHI HU yruieBosb1. MexaHu3M 
3TOH peaKUMH Mo aHalorHH c peakuMeli murHHHa (?) npeAcTaBnaeTcA riaBHbIM 
0Opa30M Kak pa3pbIB MIpOCTbIX S*PHPHbIX cBA3eH Me%*KY OCHOBHBIMHA CTPyKTYp- 
HbIMH 3BCEHbAMH B MOJeKYaX PYMHHOBHIX KHCOT. I]pu oHOKpaTHOM paculenme- 
HHH pa3JIMUHbIX TYMMHOBbIX KHCJOT ObWIO HalieHO, UTO KOMHYCCTBO MPOCTbIX 


3(PHpHBIX CBA3eCH B MOJIeEKYaX TYMHHOBbIX KHCJIOT HCKOMNACMbIX YyIrJielt YMCHb-— 


waeTCA MIpH Mepexoye OT oOpa3slloB HH3IUMX cTaquu yrseoOpa3s0BaHHA K o6pa3- 
1laM BbICIUMX CTaqHy. 


Xo mocweqoBpaTebHOrO 


NN pacuyem. 


NOuUhpWNS 


Uncao0 ONbITOB 


a 


ww ACN OO 


B3aTO B peak- 
WHIO0 TYMHHO. 
BbIX KHCJIOT 

(opr. Maccbl) Br 


153,13 
115,18 
86,12 
70,50 
55,75 
42,14 
30,18 


| r 


Bpixol TBepZOTO 
ocTaTKa 


lo 


paclienJieHHA TYMHHOBbIX 


TRac i, wiraed 


122,86 
92,0 
73,29 
59, 98 
46,16 
35,33 


80, 40 
79,8 
85,10 
85,07 
82,79 
83 ,83 


ee 


KHCJIOT MeTaJIJIHYECKHM HaTpHeM : 
B *#KHAKOM aMMHakKe 

® 6. 2 é % } 5! Bprxom TBepgoro 2 a 
Be s a |SERs ocTaTKa Shs 

= (l= ° S |meso peas) S| = 
a= a g one | Ss 
B = S) ela 0 od 
oe 2) eee ee 
19,60 8 2 23,63] 20556" | 87,00 1-13-7060 
202 ) AL 16,33), 44,295) 88. 73 ie 
14,90 10 1 11,73] 10,29 187,38" | 42.62 
14,83 }| 44 4 8,07 7,49 | 83,89 |) 16.44 
iNype7ail 12 4 4,83) 3,96 | 84,99 | 18,04 
16,417 13 1 2,89| 2,18 | 75,44 | 24766 
oy OT 14 4, 122) 20); 32 — 


26,57 | 88,03 


Tor ak, uTo s*pUupHble CBASH NpeAcTaBJAIOT COOOL Pr1aBHbIM OOpa30M OCHOB- 
HbI€ CBASH B MOJI€KYJIaX TYMHHOBbIX KHCJIOT, a HE HAXOMATCH B MepudeputHnoli 
WaCTH, AOKASbIBaeTCA HaOMOeCHHeEM 3a XOOM TocsekoBaTeMbHOrO pacilense- 
HUA OMHOFO H Toro 2%e OOpasila TYMHHOBHIX KHCOT. B HacTosmel pa6oTe 6biu0 
MpOBeeHO MHOTOKpaTHoe pachileleHHe MeTaJIIMYeCKMM HATPHEM B YKa3aHHblx 
YCOBHAX T'YMHHOBBIX KHCIOT* 3emuIHCToro 6yporo yrasa Ba6aepckoro mecrTo- 
poxjenua. B Tada. 1 npuBeyensi JaHHble 10 BbIXOLY TBepforo octaTKa 14 no- 
CCQOBATEMBHBIX paculeneHHh. M3 sTux aHHbIx clekyer, YTo He BoMEMUMH 
B MpeAbIAyIMy!IO PeakI\HIO C HaTPHeM TBepAbIli OCTaTOK BHOBb pearupyeT Cc HHM 
pH NocseAyroulux oOpadoTkax Ao NomHoro pacuennenns. Ipouext paculeneHua 


HOBBIX KHCJOT, OTHOCHMYIO NO KJlaccHiHKanuH Oena kK ryMycoBbIM KHcqOTaM. 
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* lanHbli oOpazell npezcTapseT co6oi HepacTBopHMyto B Boe Ht ciupTe uacTb ryMu- 


A€eCT H3BeCTHbI€ KOJeCOAHHA, HO TeHJeHUHH K YMeHbIUIeHHIO He HaGwiojaetcs - 
OpasyrloulvecnA pH MocMeOBaTeMbHbIX OOPadoTKax NpOYKTbI HMEIOT CXOJHbIIE 
ipakTep. 

Tlowyyenupie mp TocaeqoBaTesbHoOM pacujenseHHH TBEp]ibIe OCTATKH ObIVIH 
scmeoBaHbl. B Tad. 2 npekcraBseH IIeMeHTapHbili CocTaB TBEP/bIX OCTATKOR 
CofepKanhe B HHX AKTHBHBIX KHCJIbIX rpynn. J[anHble 8TOM Ta6UUbI NOKa3bi- 
FOT, UTOTBEPAbIe OCTATKH MOCseOBATeJIb- 

FO pacilelvieHHH TYMHHOBbIX KHCJIOT 
eTaJJIHYeCKHM HATPHeEM HMeOT COcTAaB, 
MM3KHH K COCTaBY UCXOQHBIX TyMH- 
OBLIX KHcnoT. IIpH strom B_ Koue6a- iP 
WH 3JIEMeHTAaPHOrO cCocTaBa He 3aMe~ 
aeTCA ONpeeeHHOH 3aKOHOMePHOCTH. 
ofepxanne %*Ke B ocraTKax (eHOJIbHbIX 
4]IPOKCHJIOB HECKOJIbKO HIKE, a Coseprxa- : 
We KapOOKCHJIbHbIX rpynitl BbIUe, YeM’ B 
CXOJHBIX KHCIOTAaX. q 
CxoICTBO CocTaBa HCXOJHbIX TYMHHO- 
X KHCJIOTH TBepAbIX OCTATKOB pacilel- ; 
HHA MOATBep*KAaeTcH TakxKe BeJHUH- 
oH olTHyecKoH msoTHocTH 0,02% me- 
OYHbIX PacTBOPOB TeX H Jpyrux. Kak 
HHO H3 pHc. 1, oNTHYeCKad MVIOTHOCTb 726 = «665 619. 574 533 496 465 mye 
CXOJHbIX TYMHHOBbIX KHCJIOT H TBepJbIx 6 Sse U 
CTaTKOB IWOCJIEXOBATeJIbHOrO pacilemwle- Puc. 1. Onruyeckas noTHOCTh WeA0N- 
HA JIA PasJIHUHbIX JIMH BOJIH CBeTa lipaK- -HBIX paCTBOpOB TBepfbIX OCTATKOB T10- 
WeCKH JIOMKHTCA Ha OHY KPHBY10. CUE€LOBATeCIbHOrO paciilemJIeHHA ryYMHHO- 
BbIX KHCJIOT MeTaJIJIHUeCKHM HaTPHeEM 

To *e cueqyeT 3 pu. 2, re mpeycrasB- 
€Ha BA3KOCTb IPH Temlepatype 20° pas- 
MYHOH KOHICHTpallHH IleJIOUHbIX PaCTBOPOB TBEPAbIX OCTATKOB OT pacilemme- 
MA TYMHHOBbIX KHCJIOT. Bxa3KocTb OJMHaKOBa JIA BCeX MpenapaToB mpH 
M3KHX KOHILCHTpaluAX HM HeECKOJIbKO MOHHKaeTCA C MOBbIIMeCHHEM KOHILCHT- 
jalHH Y OCTATKOB pacilenvieHHi, ceqyIOWlNX Mocie MepBoro. 


y 


IWAN® cians 2 


CoctaB TBeCPAbIX OCTATKOB NOCJeLOBATeJbHOrO paculemJieHHA TYMHHOBbIX KHCJIOT 
MeTaJIJMYCCKHM HaATPpHeEM 


Seeger oh] ga co teeeeeserire, mucate= |) Gageenas nics 
Bo Sage onru4. aS 
| “i e 4 - 
a cyMMap- Kap6o- Spaces NOTH. ae 
C i H : (no pa3- |PHONeTOBOH| », y-oKR. 
Hoe KCHJIBHbIe eee peas Bach, 
cmeKkTpa ea al 
‘Mecxoyqu. rymMHHo- Gayo" 4,96 6,98 1,84 De tli/ 4,75 20 
BbIe KHCJIOTbI 
1 62,82 El 25 ari) 4,66 tora) 20 
2 61,71 0,26 7,46 3,13 4,33 4,82 26 
3 59,94 4,88 7,78 3,82 3,96 2,00 20 
4 1), 12 (3) 6515) 7,36 2,95 4,41 4,67 18. 
i) 09,60 0,40 Ph 2,84 4,28 1,86 — 
6 (fil oes 0,02 6,76 Py tay 4,24 4 20 
7 61,22 | 5,06 5,43 2.54 2:89 1/67 17 
8 63so7 5,08 5,76 2,80 2,96 Wile 20: 
9 64,58 De09 0,04 3,18 2,16 Oo 18 
10 65, 00 Deas 0,44 2,38 3,06 4,82 20 
11 64,95 '5}, (Dts! Dalal OT 2,70 1,47 — 
az 63,91 4,91 Di, 8h Pall 2,28 | Wi — 
hee) 63, 70 4,92 6,48 2,87 (al — — 
14 62,40 5,06 6, 24 Zo) 3,34 — — 


- 


YcToHuHBOcTb kK. KoaryJMpyloujemy JeHCTBUIO XJIOpHCToro OapHA, KoTOpa 
xXapakTepH3yeT CTeHCHb J[MCIepCHOCTH FYMHHOBbIX KHCJIOT, TaKKEe MpakTHYeCKY 
OAMHAaKOBA. O6 3TOM MOXHO CYAUTb 10 AaHHbIM TAO. 2, re MpeAcTaBJeHb! 10 
por KoaryJIAWHH XJIOPHCTHIM OapHeM HCXof 
“HbIX TYMHHOBbIX KHCJIOT H TBEPAbIX OCTAT 
KOB pacilelvieHHs. 

PeHTreHOCTpYKTYpHbIM aHaJH3 TakxK 
YKa3bIBaeT Ha CXOACTBO HCXOMHbIX TYMHHO 
BbIX KHCJIOT H TBEPAbIX OCTATKOB pacilene 
HHA: NOyYeHHbIe MeOaerpaMMbl TEX H APyrH 
mogooupr (JI. JI. Pasymopa). 

TakKHM oOpa3o0M, Bce IIPHBeeHHbIe aH 
HbI€ NOKa3bIBalOT CXOJCTBO CocTaBa H CBOHCT. 
HCXOJHBIX TYMHHOBbIX KHCJIOT H OCTaTKO 
OT HX NOCMeOBATeMbHOTO pPacileNJIeHHA Me- 
TaJIIMYeCKMM HaTPpHeEM B XKUAKOM aMMHaK 
git 2 38 4 § 6% BnoTh NO NoMHOrO pachaya, a TakxKe T0- 

Konuenmpudua CTOAHCTBO TIpolleHTa pacmensenua. IIpupe- 

Puc. 2. Basxocrh mlénounnix pac- ACHHbI€ JaHHbIe MOATBeprxKaloT CieNaHHoe 

TBOPOB TBEPALIX OCTATKOB TlocyieqoBa- PaHee MpeAcTaBJICHHe O MeXaHH3Me TONS 

TeCJIbHOTO paclilenJIeHHA TYMHHOBBIX lipomecca Kak O peakuuH, IIpoOTeKaroujen 

ee Se ecsen OT KOHTCHTPa- —_PIABHBIM OOPa30M 3a CUeT Pa3spbIBa IPOCTHIX 

SPHPHbIX CBA3CH, KOTOPbIe ABJIAIOTCAH OCHOB- 

HbIM THITOM CBA3H CTPYKTYPHbIX 3BeCHbeB B 

Momekyae. Peak“ MpoTekKaeT Kak THNMYHAA TreTeporeHHan peakuuA, Xapak- 

TépHan 1A BICOKOMONEKYJISAPHBIX OpPaHHYecKAX COoeqHHEHHH Cc HepaBHOUeH- 
HbIM.. YUaCTHEM.B Hel OTeJIbHbIX MONEKY4JI. 


CaHIMUNYAS 


Baskocinb 


VWucrutyt roprou“x wckomaembix Tlocrynus0 
Axayemuu Hayx CCCP 10 XI 1955 
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Yr. M. NWAHYEHKOB, 3. B. TPASHOBA un B. M. EMEJIBAHOBA 


H3YYEHHE KPEKWHHIA KYMOJIA HA’ JIEXTEPHPOBAHHOM 
AJHOMOCHJIHKATHOM KATAJIN3ATOPE 


(ITpedcmasrexo axademuxom B. A. Kasanckum 31 1956) 


BoupuiwucTBo UccIefoBaTenel, paOorawmlyux Hay usyyeHwemM amroMociau- 
ATHDIX KaTaJIM3aTOPOB, CBASHIBACT AKTHBHOCTb STHX KaTasIH3aTOPOB C HaJIMUHeM 
HUX HOHOB Bosoposa. Tlostomy mpesctapmsanocb WemecooOpasHbiM 3aMeHHTb 
OH BOfopofa KaTasusaTopa Ha Jelirepuli H U3yY4HTb ero NOBeAeHHe B Mpouecce 
eakuun. JI STO Wes HEOOXOAUMO ObINO HCNOAL3OBaTb XOPOWIO H3YYCHHBIe 
eakuuu. B KayecTBe TaKolt peaKIMH HaMM Obluia H38Opana peaKkIlHA KpeKHHTa 
KyMona (74). 

OcHOBHY!O peakIHIO KPpe€KHHTa MOXHO H300pa3HTb TAKUM OOpasom: 


CH CHs CH 
HC? yc — CHL HC’ \ca 
| CH, = | | neCh cH Ca 
HC JGH HCl JCH 
CH CH 


KuneTuka STOM peaKUMH, KaK 9TO ObIIO NoKasaHO B pa6dotax (7, 7, ° 7), 
ONHCbIBaeTCH ypaBHeHHeM | 


pion eaac( rane 


3necb k= k’S,, re k’—UcTHHHAA KOHCTaHTa CKOpocTH peakuHH; So — nJ0- 
/Mlafb KaTaiwsaTopa Ha eCAHHHUY JWIHHbI COA; No —4HCIO TpaMMMomeKys 
HCXOAHOrO BelllecTBa, ocTynatollero B eCHHHILY BPeMeHH B_ peakIln- 
OHHYy!O 30Hy; b—aycopOuMoHHEIi KosdppuuHeHT ucxofHoro BellecTBa; B= 
= L(v;b;)— cyMMa IIpOH3BeeHHH H3 acCOpOUMOHHbIX KoSpPPHYHeEHTOB Ha cTe- 
XHOMeTpHuecKHe KOOPPHUHeEHTH! WIA MPpOLYKTOB pacnaga, TOPMOsSAMMX Mpo- 
wecc; / —]mMHa cox KaTamMsaTopa; x —KomMYeCcTBO TpopearupoBaBiero 
 BeINeCTBA B OTHOCHTCJIbHBIX eJHHHUAX. 

O6meH BOJOPOOB KYMOWa HW MpOAYKTOB ero KpeKHHra, CeH3s01a H NponH- 

| jleHa Kak B OTJ@JbHOCTH, TaK H PaBHOMOVIeKyJIAPHOM CMecH OeH30Ia HW IIpo- 
uleHa HaMH M3yUaJIcCA B 3aBHCHMOCTH OT CKOpOcTH MofayH BeulecTB HM OT 
TemlepatTypbl peakWHH. 

B padoTe Hcnomb30BasIHCb TpH KaTaH3aTopa: YHCTaA OKHCb aJIOMHHEA, 
CHJIMKaresib HW aJIIOMOCHJIMKaTHbILi KaTamu3aTop coctaBa 32,75% AlsOs 
u 67,25% SiOz, MpuroToBsJeHHbI M3 TeX %e rele, U3 KOTOPbIX rOTOBHJIMCb 
Al,O3; uw cumuKaretb. AmIOMOCHIMKATHBIN KaTasIM3aTop TOTOBUJCA CMeLIeHHeM 
ruporeselt KPeMHEBOM KHCIOTHI H THAPOOKHCH aJHOMHHHS 10 MeTOLHKe, paspaco- 
ranHou I. M. Ilanyenxogpm u K. B. Tonugnexsolt (°). KaTranusaTtop cojepxan 
190 m-aKB. D na 100 r KaTamHu3aTopa, YTO ObINO OH3KO K MAKCHMaJIbHOMY CO- 
Tepxanuio Jelirepua, NomyyarulemycaA pH oOMeHe BoXOpokoB KaTasMsaTopa 

Ha JlelHTrepuli TaxKeT of BOJbI B YCMOBUAX HalluX ONbITOB. KyMou Ad MpoBeqenuA 
peakuuit Obi TomyyeH H3 TeXHHYeECKOrO KYMONa, KOTOPbIi OUMIMAIICH KUIAUe- 
HHeM B TeveHHe 3 uac. Hall MeTasJIMYeCKHM HAaTpHeM H 3aTeM OTTOHAJICA 3 KOWIObI 
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@Masopckoro. Bpiqensiacb (pakuuA, KuNAMad B Npeledax 149,5— 150 
c Moka3aTesieM TIpeslOMeHH SI n° 1,4919 (no muTepaTypHbIM JaHHbIM Np 1,492 
(°)). ua qaibHenmen OUHCTKH KYMOJI OblJI MeperHaH Ha KOJIOHKE B 33 TeopeTu 
YeCKHe TapeIKH, OMHAKO MOKAasaTeIb UPeOMCHHA MPH 9TOM He HSMCHHJICH. 
Peakuua KaTavTH¥ecKoro KPeKHHTa KYMOJIa MpoOBOAMach MPOTOUHBIM 
MeTOJOM B KBapleBoM pHOope. IIpHOop cocToa U3 KaTaMMTHYeCKOH TpyOKM 
© OOMOTKOH H3 HAXPOMOBOH NpOBOJOKH, MOMeIWICHHOM JIA YMCHbIMeCHHA TeMJIO- 
MOTepb B KBaplleBylo TpyOKy OovuIbloro AMaMeTpa. Temnepatypa B peakTope 
U3MepsAaCcb IPM MOMOUM XPOMesIb-aJIOMeNeBOH TepMolNapbl, MOMeILeHHOM 
B «KapMaH», KOTOpbIi Obl PacMosOXKCH BAOMb OCH peakTopa. TemmepaTypa Ned 
perysIMpoBaslacb aBToTpaHcpopMaTopomM. KomeOanua TemiepaTypbl meyH 0 
JWIMHe COA KaTamH3aTopa He ipeBbuuiatH 1°. KyMom MofaBalica B KaTasuTH- 
YeCKYIO l€Ub ABTOMATHYeCKH IPH MOMOMM CHHXPOHHOFO MOTOpYHKa MH MeMIMH- 
cKoro wnpyla. 
AmtoMocuaukaTHbI KaTasu3aTop B Kommuectse 11 r (25 Ma) cMemmMBauca 
c KBaplleBol HacaqKol JId YMCHbINeHHA COMPOTHBMeCHHA COA KaTau3saTopa 
MH sarpyxasica B peakrop. Ilocae peak KaTaM3aTOp PereHepHpoBaNcA MPO 
JyBaHueM Yepes Hero cyxoro BO3qyxa UpH Temuepatype 500—550°. IIpodyKTst 
peakWHU KOHJCHCHpOBaJINCh B XOMOMMHUKe HM COOMpaJIHMCh B Kose DaBop- 
cKoro, COoe{MHeHHOM Cc peakKTOpoM TocpezcTBom wuMdoB. Tasoodpa3Hble Tpo- 
MYKTbI peakuui H3 KoNObI PaBopcKoro NoMafalH B pyro XoJOAMbHUK HU Co- 
Oupasucb B 9BqMoMeTpe. Ilo oKOHYaHHM peakIMH KoOa PaBopcKoro BMecTe 
CO BTOPbIM XOJOWIbHHKOM OTCOCAMHAIHCb OT UpHOopa. KonOa 3akpbIBaacb 
MIPHUNHPOBaHHbIM KOJIMaUKOM, HMeIOWIHM KPIO¥OK VIA TOJBeCKH TepMOMeTPa, 
WY %KAAKaA (:ppakWuA pasroHusAa- 
wach, UpwyeM coOupasHcb 
Kpekuur kKyMosla H O6MeH KYMOJIa HM IpOAyKTOB ero (paki, KHAUIHe B Tpeje- 
pactlaga B 9TOM mpouecce mpu 400° max 75—85° u 148—152°. Bce 
yacTH TIpHOopa coesquHAIHCbh 


YTAKENeCHHOCTh BOAHI, NOy4. B rec TOM IlocpeCTBOM 
TIpespauye- pesysbTaTe CxKHTaHuA, BY APY APN PSs : 


AUN Oeazan el 


: 

O6bemuan eis LIJIH(oB. : 
exopoctp* | Tate Kpe- ponpoge o6pas0BaBluuxca AHaJH3 OOp a3 0BaBIIH XCA B : 
ene arupos. Mpouecce peakWHH Ta30B M1po-— 


KyMOa | nponuena| GeH30.1a HM3BOUJICH B npHoope BTU. 
CxxuraHe NpokyKToB peakuun 
(6eH3071a, KYMoNa MW Mponn- 


or oA ae sie i JI€Ha) Tp OBOAMIOCb Haj, OKHCbIO 
0,216 66 584 671 624 MeH B KBaplleBOM pHOope. 
0,264 65 5 10 $9 Bola Ia aHanmH3a ouUMalacb 


IIpolyckaHWeM Haj OKHCbIO Me- 
4 pH Temnepatype 700°, a 3a- 
TEM B KBaplleBOM pHOope WA 
OUMCTKH MaJIbIX KOJIMYECTB BO- 
Aer (7°). AnamH3 BoybI Ha yTa- 
2KeJICHHOCTb Ip OASBOAMICA 
@HCHMeTpHYeCKHM MeTooM(14). 
YTAKENCHHOCTh BOMbI BLIYHCIAIAaCb 10 (popMysle Ad = «At B equnnuax 7, THe 
At —— PaSHOCTh TemMllepaTyp (oTayHOHHOrO paBHOBeCHA NoNMaBKa B YTA- 
XKEJCHHOH WM CTaHapTHOH Bole, &® —M3MeHeHHe MIOTHOCTH BOI Ha 1°. 
Mexay 20 u 30° a = 257+ 9,6 (¢ — 25). CranyapTHas Bola roroBusacb O6bIy- 
HBIM CocoOoM. Bea ucnomb30BaBllasicd B padore MocyJa Obla USrOTOBNeHA 13 
KBaplla. 

113-34 MaJIbIX KONMYCCTB aHau3UpyeMbIX Bok TocnequHe NpPpHXOAUIOCb 
pasOaBaTb. Tak Kak B3BellMBaHHe NpousBosMNOCch Ha aHaMTM4eCcKUX Becax, 
AMartouyuX ToUHOCTh + 0,000! r, TouHocTh aHanu3a 6bia oT | No 5%. Pesyab- 
TaTbl ONbITOB MpeAcTaBenbI B TaOm. 1, 2, 3. 

HesaBucumocrh MpoWenTa MpeBpalleHHA KYMOa B pe3yibTaTe peaKiul 
OT OOBeEMHOM cKopocTu (Ta6u. 1) yKasbIBaeT, UTO BO BCeX CAyYaAiX JOCTHrHYTO 
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* Bo Bcex Ta6nuuax OObeMHaA CKOpocTbD= 


o6beM BellecTBa 
- oObeM KaTaH3aTopa-uac ° 


f-OCTOAHHE XHMHYeCKOrO paBHoBecuA. TepmMogunamuyeckuli pacueT 9TO Tou- 
FlocTbio NoATBepxAaet. JlelicrBuTenbHO, PaBHOBECHbIe IpOUeHTE! lipeBpaleHusn 
yMoula OYeHb OJIM3KH K MOYYeHHbIM Hamu. HeGoupumme KoNebaHHua B TIpOuweH- 
fax IpeBpalleHHA KYMOJIa MPH PasSHbIX CKOPOCTAX OOBACHAIOTCA OLIHOKAMH 
OUBITOB H CNOCOOHOCTHIO KaTaJIH3aTOpa «paspadaTHIBATbCA» B MIpouecce paoorsl. 

TOOBI BbIiTH H3 PaBHOBeCHOM OOWaCTH, HEOOXOJUMO YBeAHUUTS CKOPOCTb 1oja- 
4 KyMona. OAHaKO, KaK BUHO H3 Tad. 1, sTOrO CeaTb Heb31, TAK Kak TIpH 
YBCIMYeHHH CKOpocTH Bplie 0,264 peakiuA OOMeHa BOOPOAOB MOMHOCTIO 
WpeKpamyaetcs. . 


iq 


T aon iwanee 


KpekHHr KyMOla H OOMeH BOJOpOROB BellecTB H KaTasUsaTOpa 
B 3TOM MpOlecce pH pa3sHUHbIX TeMMepaTypax 


Y THKeIEHHOCTh BOB BY, NlOvly4. 


T-pa Eker eg ae B pesyJlbTaTe coKHraHua 
Bic ckopocTb | B pesyspTate 

KpeKHHra kyMona | nponuena| 6eHsona 
500 0, 264 66 —_ 740 667 
500 0,192 70 — 1026 4050 
450 0,192 63 638 855 9417 
400 Onig2 30 720 1030 915 
390 ORAS2 24 vais) SE I 990 


U3 rao. 2 BbITeKaeT, UTO CKOPOCTb peaKUMH OOMeHA BOAOPOMOB KaTasH3aTopa 
‘MH YrIeBOLopoxoB B Mpollecce KpeKHHra B Mpesenax oT 500 Ao 350° oyeHb Maso 
‘SaBHCHT OT TemIlepaTypbl. 

PesyJIbTaTbI, TOJYYeHHbIe pH UcceqOBAaHHH OOMeHAa BOAOpOoB GeH3osAa, 
TIPOMHIeHa, HX PaBHOMOJICKYJIAPHBIX CMecelt c JeliTepHeM KaTawH3aTOpa, UpH- 
BeJIeHbI B Ta6. 3. Bex30m HW NpomuseH MofaBasIMCb Ha KaTaH38TAaTOP CO CKOpo- 
CTAMH, OJIM3KHMH K TEM, C KOTOPbIMH OHH MpOXOAMJIM KaTaJIu3aTop B Mpolecce 
‘KpeKHHra KyMoula. 


IeacOnmn wigan 


O6meH BOROpOAOB MpOAYKTOB KpeKHHra KyMOvIa Ha JelTepuH 
KaTamH3aTOpa pH 400° 


YTsHKENCHHOCTh BOLbI 
BY, NOyY. B pesyJib- 
TaTe C)KHraHHA Be- 
IeCTBa 


O6ObeMHan Mi a= az 

BemecTBo CKOpocTb “yac s g S 2 a S ao 

Bei OG 

a So oS eyes 

Se | PSExe 

EAS | S822 

DCHSOig oe tee Gh epee scot ae 0,132 — 1355 1343 

INGORE ~ a5 poo de — 600 2183 1780 
PaBHOMOVJIeKy JApHa 

cCMeCcb: 6eH30JI H 0,132 — U4) 33 

INOOMIZH 6 Bl GO oo 6 6 — 780 18 10 
PaBHOMOJIeKy JApHan 

cMeCb: OeH30J H 0,086 — 580 917 

I POMMIICH meee tel — 480 620 855 


V3 ra61. 3 Buyua OM30CTh KOHUeECTBA OOMCHEHHbIX BOJOPOOB Mpokyk- 
TOB peakI[HM B Mpolecce KpeKHHTa KyMOJIa Ha jJeliTepHpOBaHHOM KaTaJH3a- 
Tope H Ip MpoMyckaHuu YHCTHIX OeH30/Ia H MponuseHa yepes AelTepupoBaH- 
HbIM KaTaJIH3aTop. 
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PaccmaTpuBad pe3yJIbTaTbl, NOJyYeHHbIe Mp WsyYeHH peakUMM KpekKHHTa 
KYMola Ha jleliTepupoBaHHOM KaTasM3aTope, MOKHO IPHATH K BBIBOAY, 4TO 
peakl¥a OOMeHa BOfopdfa Ha JeiTepul B KYMo/e MH B NpPOAyKTax ero Kpekuura 
ABNACTCH CAMOCTOATEbHOM peakiWeH, NPOMCXOAAMeH HesaBHCHMO OT peakiuH 
KPeKMHTa KyMosa. CaMOcTOATEbHOCTb peak OOMeHA BoMoposla NOATBEpKAaeT- 
ca TeM, YTO IPH HSMCHeHHAX BCKOPOCTAX MOfay KYMoMa UPHOMHSUTeIbHO BZ 
pasa (or 0,130 no 0,264 ae peakuua OOMeHa MpakTHyecKH 
3aTYXaeT, IPOUeHT Ke MpeBpallleHuA KyMOua B pe3y/bTATe peaKWMH KPeKHHTa, 
KaK 3TO BHAHO 43 Tad. 1, ocTaeTCH MOCTOAHHBIM. E 

Ha jeliTep up oBanHon OKHCH aJsIOMMHHA c cofepxaHuem 145 00 Ae 
Ip nogaye KyMoua c OGbeMHOM cKopocTbio 0,13 npu 450° peakiluaA KpeKHH- 
ra He lla, HO OOMeH wen. YTAKeMCHHOCTH BOAbI, NOMYYeHHaA Nocse cKHTaHUA 
KYMOJa, IIPOMyWeHHOrO B yKa3aHHbIX YCJIOBMAX Ha eliTepHpOBaHHOH OKHCbIO 
aJIOMHHUA, COOTBeTCTBOBaa 500 x. Ilocme NponyckaHHA KyMOJla aKTHBHOCTb 
OKHCH aJIOMHHHA Oblla WpoBepeHa No peakWHH AervApaTawMu ITHOBOrO 
cmupTa, KoTOpad Moka3asia BbICOKYIO AKTHBHOCTb OKHCH aJIKOMHHHS. 

Ha jefrepupopaHHoMm cuuuKareme pu Temmepatype 400° u oObeMHOM CKO- 
poctu 0,13 Hu KpeKuHra KyMoma, HH OOMeHa BOJOposa KyMoNa Ha JeliTepuii Ka- 
TasIM3aTopa He HaOw0faJlocb. 


Mockoscknit rocyqapcTBeHHbIii . yHHBepCuTeT Mocrynusto0 
um. M. B. Jlomonocosa 29 XII 1955 
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4 AHMHA 
K. T. MOPOLIHH, T. J. KOSAPEHKO un IO. H. XYPIrHH 


O B3AHMONMPEBPAWIEHHAX AHNENTHAOB WH HX AHPHIPHOB 
(II pedcmasrzeno akademuxom B. A. Kapeunoim 28 XII 1955) 


Hasnmune wuksmyeckux (PopM Kak B MposykKTax ruspouH3sa GeNKOB, TAK H 
TIpOAYKTaX NOMMKOHACHCANMN SPUPOB &-AMHHOKHCJOT, a HHOra H pu MoWH- 
Spu3aluu anruypuyos N-kapOoKkcH-«-aMHHOKHCJIOT, IpHaeT BaxKHoe 3HayeHue 
YUeHHIO B3AMMHbIX IpeBpalleHHli NeNTHAOB, B MepBy!O OYepeb AUMENTHOB, 
AuKeTonMMepasHHosB. B wuTepatype uMeeTca PA YKa3aHvli Ha OTHOCHTebHYIO 
SrKOCTb FuApouu3sa [MKeTonMnepasHuos (1). Ouwiep MoKa3a, YTO B CHJIbHO - 
€JOYHOH cpeye JerKO MpoOuCXoAUT THApoMH3 OHOM H3 MeNTHAHBIX cBAseit 
AKETONHNepasHHOB C OOpasoBaHHeM Mocse MpHCoeMHeHHA BOJbI COOTBETCT- 
yioWlux AunenTuyAos. C Apyrok ctopoust, H. J]. 3enuuckul u H. VU. Paspuaos (?) 
PH UccieqOBaHHH CocTaBa MpOAYKTOB aBTOKJaBHOrO FHApoMH3a GeKOB pas- 
ABJICHHbIMH KHCJOTAMH OOHAPyKHIH BO3MOKHOCTh AaHrHAPUAM3ZalHU pAaya Ju- 
nTHjoB. Bpursab, A6Xeprampyen, Komm u Jitoyke (*) Takxke Hau JuKeTONH- 
epa3HHbl Tlocyie HarpeBaHuaA rainuvsrauuuna, DL-netunarauuunHa uU Apyrux 
NeNTHAOB B KHcIOH cpeye. AHaOrHuHble MpeppalieHuaA B Oouee MATKHX 
JIOBHAX HCIUbITDIBAIOT HEKOTOPble MpPOH3BOAHbIe JMMeCNTHAOB. CpaBHHTeJIbHO 
erKO MpeBpallawrcd B JMKeTOMMMepasHHbl scdupbr AunenTHAoB (4). B xoje 
OJIMKOHeHCalMH SPUPOB %-AMHHOKHCJIOT Take HaOMOJaeTCA 9Ta peakiHA, 
TO lipujaeT eH ocoOoe 3HayeHHe. XyaH uw Human (>) oOHapyxKuIH TakxKe 
OpasoBaHhe JUKeTOMHMepasHHOB IIpH JIErKOM HarpeBaHHH B BOHOH cpeye 
JM B MeTaHOJIe N€pBHUHbIX AMHJIOB HEKOTOPbIX JHMeNTHAOB. 

jlo cux lop He OblIO OOpaleHO BHHMaHHe Ha BO3MO%XKHOCTb B3AHMHBIX 
peBpalleHHii WuMeNTHACB H HX aHTHApPHACB B MWeNOWHOH UH HelTpasbHOu 
peqe. SaHumMasch H3y4eHHeM peaKUHH NOJMKOHJeHcCalHH SPUpOB -aMH- 
OKHCJIOT, MbI OOHAPyXHJIM Tak?Ke OTCYTCTBHE KOJIMYECTBEHHbIX JJAHHBbIX O I0- 
eJeHHH JHMMeNTHAOB HU AMKETOMMMepasHHOB B IesOUHOH cpeye. Mexyy Tem, 
TH lIpeBpalleHHa MpeycTaBJAloT OcoObId HHTepec, Tak Kak S(Hpbl %-aMvHO- 
HCJIOT ABJIAIOTCA BellleCTBAaMH OCHOBHOrO xXapakTepa. CyleyyeT HMeTb Tak2Ke 
BUY, YTO B WeNOUHO cpeye peaKNHH B3aHMHbIX MpeBpalleHui HaOwiofaloT- 
1 B UHCTOM Be, TaK KaK 3TH PpeaKUHH He COMNpOBORAalwTcA LTUAPOMH30M 
AIICMTHOB JO AMHHOKHCJIOT, KOTOPbIH HaOsmOaeTCA B KHCMOM cpeje. 

B cBa3H c 3THM B TepBylo Ovepesb Oba H3y4eHa YCTOMYHBOCTh J\MKeTONH- 
spasHHOB B WeNOYHOH cpesle B 3aBHCHMOCTH OT KOHUeHTpallHH BOMOpPOMHbIx 
HOB. Kpome Toro, OblIM MCCeOBaHbI KHHETHKA WeTOWHOrO ru{ponusa TH- 
STONMMepaSHHOB HW MoBeAeHHe AMMENTHAa B WeNOYHOH MU HeliTpasIbHOH cpese. 
ce ONbIThI IpOH3BOAUIHCb pH Temulepatype 40°, T. e. Ip Tex yCNOBHAX, IPH 
STOPLIX HAMM MpOBOAMaCh peaKIMA TMOMMKOHAeHCALMA (Oy 

Onpeyenenne Kommuectsa JIMHeliHbIX H WHKIMYeCKUX PopM, Kak u pauee ("), 
JOU3BOAUMOCh MO CosepKaHuIO AMHHHOFO asoTa, a TaKKe TAK HaSbIBaCMbIM 
EJ[HbIM> MeETOJOM, T. €. HYTEM OMpeseIeHuA KOUIMUeCTBA Me, CBASbIBAIOWeHCA 
AUNeNTHAaMH B Bue OMypeTOBOrO KOMIMNeKCca. B cayyae, ec HCCeMOBaJIHCb 
CTBOPbI C KOHICHTpaluei WeOUN, HefocTaTOUHOH AA MoMHOrO OOpasoBaHHA 
miieKca (°), AOOaBMANOCb HEOOXOMMMOE KOJMYECTBO KOHICHTPHpOBAaHHoro 
CTBopa eNO, HU THTpoOBaHHe MpOUSBOMOCb IPH NOHWKEHHOM TeMMepatype. 
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3a Bpema THTpoBaHuA (oKoNO | MMH.) 3aMeTHOrO rHApoMH3a HKeTONMMEepas 
HOB He MIpoucxo,Hso. 

DL-AnauwvaadananuHoBHh aurugpug. Maa mpuroro 

JICHHA alaHHaIaHHHOBOrO aHTrupuya OblIH UCMONb3OBaHbI TIpPOAYKThI MO 

KOHJeHcaluu 3THMOBOrO spupa DL 

Z avlaHHHa, MOCKOJIbKY H3BeCTHO, YT 

on B 9TUX IpOAYKTAaX CoepKUTCA 3Ha 


m YHTeIbHOe KONHYECTBO AHKETOMMNE 
Vi pasuua (°7). AnruypHy Ob Tomy 
gs yeH 10 @penKemio u KauyalbcKo 
= my (°) BosroHKoH (140°/10°? mm). 
"i B 0,1 # NaOH mpu tTemnepatyp 

40° rHypomu3 AuKeTonuMepasuy 
Md IpakTH¥eckH MOJIHOCTbIO 3aKaHUn 


BaeTcd IpuMepHo 3a 1,5 yaca. Xo 
7 ee a Re rHApouwu3a AuKeToWMNepasHHa oka 
3aH Ha puc. 1, J. Toukammu Ha rp 

Puc. 1. Xoq menounoro ruzpoausa aurugpuzos. PUKE OOO3HAaYeHbI pe3yJIbTaTbI He 
4 — dl-ananuua, 2—rannuna. N—rayOuHa rut- CKOJIbKHX H3Me€peHHH «MeJ{HbIM» Me 
pomusa BO, 1 x NaOH 40° TOJOM KOJIHYeCTBa JHIMeNTHOB, a0 
pasoBaBIIMXcA B xXoOse WeNoUHorO ruApouH3a AukKeTouuNepasuHa. Bpemen 
HOH XO TuApomu3a WuKeTonuMepasuHa NOKasbIBaeT, YTO NOPAAOK STOM peakUM 
papeH efuHuue. KoncTaHTa cKOpocTH peaKUHH THApPOMH3a alaHHHOBOrO AUKe 
ToMMMepasuHa B meloywHol cpeye papHa K= ,» yw 
=2,56-10°4 cek *, Ha OCHOBaHHH Yero ObIIa paccuH- — ” 
TaHa TeopeTuyeckad KpuBaa J Ha puc. 1. CkopoctTb 
peaKUHMH He MeHAeTcaA MpH cHMxKeHHH pH, xoTA 
He HaGsoqaeTcA NomHOrO LruypomM3a WuKeTOMH- 


S 


nepasuuHa. B cBpa3H Cc STHM Oblla H3MepeHa TsryOu- go 
Ha THApouH3a AuKeTonuNepasvHa B 3aBHCHMOCTH 
or pH. = 
Ha puc. 2 HaneceHbl 9KCMepHMeHTasIbHO T0- 
JIYYeHHbIe SHAYCHHA PIYOMHbI ruApomM3a pH pas- 0 
HBIX PH. OTH pesybTaTEI COOTBETCTBYIOT KOJIH- 0 2 4 


yeCTBY JMKeTONMMepasHHoB, H3MepeHHbIX «Me]- 
HbIM) MeTOJIOM, a Take IO YBeJIMYeHHIO AMHH- Puce. 2.3aBucumocTb rsryOHHbI 
HOrO a30Ta, yepes 2 yaca Tlocme Hayama peak,  THApomM3sa  aanyJlaaHHHo- 
T. €. Mocne Toro KaK oHa npakTuyeckH 3aKoHyN- BO aurMapuna or pH. No 
5 raiyOuHa ruyzpomusa 

wach. J\ia u3sMepeHHl ObIuIH UCNOMb30BaHbI TOUHO 

THTpoBaHHble pactBopbi NaOH u Goparupie OypepHble pacTBopbl. SaBucHMocTb 
rIyOMHE! rHAponusa ot pH ocraTounHo ToYHO cileqyeT 3aKOHY JeHCTBY!OULNX 
Macc JIA peakiuH 


NH 
CH 
Hc — Hp ai Oss — oe 
—-+ H,N — CH— CO — NH — CH — COO- + Ht 
O=C\ !CH— CH, Baas % 
Be 
NH 
5 [H*]]aqunentug] 
C KOHCTAHTOH ruypomu3a Ky = ——~—————_—_, _ xoTopan JIA amaHHHoBoro 


[aukeTonunepasny| ’ 
aHruypuya papya p K, 12,0. 

PHounuArANYNHHOBHA aHrTruyapug. [WHIP IMUM OBbII 
aHrHApUA ObLI NoyyeH no Oumepy (1°). Tugqponus rauuunoBoro AuKeTonune- 
pasHHa B WeJOYHOH cpeye pu Temnepatype 40° 3akaH4HBaeTca B TeyeHHe Nep- 
Boro ¥aca peakun (puc. 1, 2). Kak 4 B cayyae allaHHHOBoro aHruypuya, rHJ- 
PpouH3 JMKeTONMMepasHha ABJIAeTCA peakiuMeli NMepBoro NopayKa. Koncranta 
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OpOcTH STOH peakiHH paBHa 9,63-104 cex.! Ha puc. 3,/ mpuBegenni pe- 
YJbTaTbl OMbITOB 10 H3YYeHHIO 3aBHCHMOCTH YVIYOHHbI PHApPoMM3a MUKeTO- 
unepasuua oT pH (mpu 40°). Monyuennbie skcnepuMentabuble 3HaueHua ray- 
HHbI PUApPONH3a XOPOWO MORKAaTCH Ha TeopeTHYeCKYIO KPHBY!0, paccuHTaHHy!0 
}a OCHOBAHHH 3aKOHa JelCTByIOUIMX MaCC C KOHCTaHTOH ruyAposmu3sa pKo 10,8. 
Jlanee Oblia HccIeAoBaHa BO3MOKHOCTL OOPaTHOro OOpasoBaHHA, AHKeTONH- 
epasHHOB B pacTBope PIHUMIrIHUNHa pH pasupix pH. Ilepspre onbirhi noKa- 
JaM, TO Jake B MeNOUHOl cpese B PpacTBope PHUMITIMWAHA MpouCxoqUT 
BASbIBAHHE AMHHHOTO a380Ta H YMeHbUIeCHHe KOJIHYeCTBA CBA3AHHOM Mel 
}O «Me{HOMy MeToxy». OnbiTbl mponsBoqusuch mpu 40° B pacrsopax NaOH 
B OopaTHbIx HW (poc*aTHbIx Oy*PepHbIx 
lacTBOpaXx B Iipeyesax Uu3smMeHeHHuaA pH 
ir 7,0 n0 13,0. Csaa3biBaHHe aMHHHOrO 
30Ta OOYCJIOBJIEHO OOpa3s0BaHHeM J{HKe- 
lomuMepa3sHHoB, a He MOABJIeCHHeM Gosee 
JIMHHBIX NeMTHAOB, UTO OblIO yCTAHOB- 
‘€EHO MeTOJIOM uddpepeHuupoBaHHol 
mekTpodotometpuu (8). JlomomHuTemb- 
ible JOKa3aTeJIbCTBa OOpasOBaHHA aH- 
MApPHAOB NoWyYeHbI WyTeM HeHTHpH- 
(auHH MpoyKTOB peakUHH MeTOJOM 
eKTpotopesa Ha Oymare. Cs 
MeccneqopaHve KHHETHKH aHruypuyu- 
AUMM TIMUMJITIHWHHa WOKa3aJio, YTO Puc. 3. TuyOuna rugzponu3sa ranuuarau- 
Ta peak He HWYKE BTOPOrO NOpsKa. WaHoBoro anrugzpuya (1) u yMenpmienue Ko- 
)HaKo Ip STOM XOX peaKUHH HecKob- WHCCTBa PAMMHIrMyHHA (2) B 3aBHCH- 
lo HeOObIYeH, TAK KaK HMeCeTCH HHLYKUM- moron, ot wil 
HHbIM MepHoy nopsyKa 30 Muy. Kosn- 
/eCTBO MOJYYCHHBIX AHTUAPUAOB 3HaYHTeIbHO HYKeE KOJIMYeCTBa HeErHposmH30- 
aHHbIX JMKeETONMMepasHHoOB IIpH TeX »%xe BeHuHHAaX pH. IIpu pH uwmxe 10 
cora WHKeToNMMepasHH He THAPOMM3yeTcH) YTIMIWJITIMIHH B, pacTBope pH 
TOAHHH Ooslee 1,5 4aca (OKOHYaHMe peakuHH) UpH 40° anruypuyusyerca Toub- 
o Ha ~25%. Takaa Ke rayOuHa aHruypuyusalun HaGmoaeTca Jake B Boe 
'B OydepHErx pactBopax pH 7. SapucumocTb riyOuHbI anrHuypuAusaluu oT 
H (pue. 3, 2) noqunusetca 3aKoHy JelcTBytomlux Macc. Takum o6pa30M, Ha- 
ymlojlaeTca B3aHMHoe peBpallebve AuNMenTHAA MH AHKeTOMMNepasHHa B WeOTHO! 
peje, KoTopoe, OAHaKO, TOKO YaCTHYHO OOpaTUMo. 


_ Wacrutyr opranuyeckoH XHMHH Ilocrynus0 
| um. H. JJ. SemmucKoro 19 XII 1955 
Axanemun HayK CCCP , 
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Jloxaangm Axkagemuun wayxr CCCP a 
. 1956. Tom 109, Ne 2 : 


XHMHA 


Axanemux A. B. TOMYHEB, H. C. HAMETKHH u JI. C. MOBAPOB 


CHHTE3 KPEMHEOPrAHHYECKHX COEAMHEHHA THIMA 
BUC(TETPAJIK HJIQUCHJIAHMETAH)U HK JIONMOKCHAA 


B mpegpyymux coo6uenuax (1°) Hamu Obi ONMCaH CHHTe€3 JIMHCHHBIX CO- 
CMHCHHM C CHOKCaHOYT ep OHbIMH 3BEHbAMM HA OCHOBE OAHOFO U3 MpORYKTOB 
peakIlMH XJsIOpHcToro MeTHsIeHa Cc KpeMHHeM-NeHTaxJOpAMCHIaHMeTaHa. . 

H. C. Hamerxun, A. B. Tomunes u O. II. Comosorza (4) NoKasasiM, YTOB pe 
3YbTaTe peaKUMH XJIOpHCTorO MeTHJIeHa C KpeMHHeM OOpasyeTCA TakxKe H 
TeTpaxJOpAUCHMAaHMeTAaH, AIA KOTOPOTO MOXKHO ObwWIO MpeANOMOKUTH [Be U30- 
MepHble (POpMYJIBI: 

Cl it Gl Gil 


| / | 
He Sis Chest Ol Pt Se Cr ee 


| | | 
H Cl Cl Cl 


B uactosie paOoTe OblIO MoKa3aHO CHMMeTPH4HOe CTpoeHHe TeTpaxJop- 
WMcHJIaHMeTaHa IYTeM NOJyYeHHA H3 Hero OMMCaHHbIX B JIMTepaType TeTpaMe- 
THJIHOKCHAMCHaHMeTaHa HM OuCc(TeTpaMeTHIAMCHIAHMeTAaH)UMKIONUOKCHIA 
(°,°), a TakxKe NMOKa3aHa BOSMOKHOCTh NOJYYCHUA Ha erO OCHOBE LHKJHYECKHX 
COCAHHEHHH C CHJIOKCAHOYIJIeCpOAHbIMH 3BEHbAMH IO cwleslyiouleH oOmeH cxeme: 


Cl Cl R R 
| | aRMgX | NaOH 
Hsp ery. St le ee ys Sig eye eG 
| | | ae 
cur Cl R R 
Aa Os y R 
we 
; r | SF Chet 
—> HO — Si— CH, — Si— OH-+ O A 
i b \si CH — Si” 
raN prs 
R RR 


IKCTEPHMEeHTANbHAA Wiay Cry iS 


Tlonyuenue TeTpaMeTungucunauMetaua. K merur 
MarHuHHo_UAy, MpMrorowsenHomy 43 400 r (2,8 Moms) HogucToro MeTusa u 68 P 
(2,8 mona) Marnust B 500 ma 9cbupa, mpuOaBnastoce pH MepememuBannn 
70 r (0,33 Moma) TeTpaxmopsucumaHMerana, pacrBopeHHoro B 150 mu acupa. 
Ilo okoHvaHiH mpuOaBjeHua peakUMOHHad Macca HarpeBailach jlo KHNeHHA 
B TeyeHHe 4 Yac., 3aTeEM OXNAaKalacb No KOMHATHO!t TemlepaTypbl HW pa3yara- 
Jacb 10% couaHo KucnoTOH. Shbupuprii colt JTIPOMBIBaJICH, CYLIWJICH HW pas- 
POHACA Ha KoNOHKe. Llomyyeno 36 r (BErxog 82,5%) BemecTBa c T. Kun. 103° 
mpH 752 MM, COoTBeTCTBYIOINero TeTPaMeTHJIUCHIAHMeTAaHy. 

Halineno %: C 45,46; 45,38: H 12,18: 12,24 
CsHigSig. Beruncneno %: C 45,39: lel AG) 

Tlonyveuune TeTpPaMeTHARUITOKCHAUCHAAHMeTAHA, 
K mpeqBaputesbuo | mpHroropmeHHomy pacTBopy aJKoromata HaTpHA ue 
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),3r Hatpaa uw 50 Ma adcomorTHoro STHOBOrO cHupTa WoGaBranocb 10 r Ter- 
jaMeTusIucHIaHMeTaHa. Hemeyenno Havanach peakiua oOpasopaHuA TeTpa- 
€THJIAUSTOKCHIMCHJIAHMeTaHa, COMpoOBokKaloulaica BbIeIeHHeM BOoposa. 
{o npekpateHuu BbIeneHHA BOAOposa, CMecb HarpeBasacb 15 MHH. Jo KHMeHHS, 
JATEM OXTAKaach Jo KOMHaTHOM Temiepatypbl H vepes peakIMOHHy! Maccy 
WPONYycKaJicA CYXOH YrIeKUCJbIM ras Ao MoHOrO NpekpalenuA oOpasoBanns 
jcanka. Bpmmasumit ocaqoK HaTpHlisTumKapOouaTa oTyenssIcA Ha WeHTpudyre, 

CHHUpTOBbIH pacTBop pasronssca. Tlonyyeno 8,5 ,r Bemectsa (BbIxoy 51,2%) 
T. kum. 82—83° mpu 21 MM, CooTBeTCTBYIONLEro TeTPaMeTHJIUSTOKCH HCH IAHMe- 
aHy. 


& 
2 
5 


Hattyeno %: C 49,34; 49,30; H 10,99; 10,89 
CgHogO Sig. Berancneno %: C 49,04: H 10,98 


Tlomyyuenuve6uc(reTpamMeTHAAUCHAAHMETANR) WUKIO- 
MMokKcuHAa. KI100 ma 5% pactBopa eqkoro HaTpa B MeTHOBOM cHupTe 
pHoaBianocb 16 rT TeTpamMeTHIquCHIaHMeTaHa. HemeyuieHHo HaGwtoOJasocb 
HepruuHoe BbIeeHHe Bosoposa. Ilocue mpekpatleHua BbIeIeHHA BoopoNa 
MeCb HarpeBalacbh B TeyeHve 15 MHH. JO KHMeHHA, 3aTeM OXJIaxKalacb Jo 0° 
[ pasOaBanacb 150 Ma Bogbl. BpiqenHBuIMecd KPHCTaJIbl OTCaCbIBasIMcb Ha 
JOPOHKe H MPOMbIBaJIMcb BOoH. Ilocue BLICyIIMBAaHHA OblWwIo NomyyeHo 12,5 r 
pelleCTBa, HMEBIUEero Mocuie N€peKPHCTaMIH3aWH H3 NeTPoOMeHHOro 9pupa T. I. 
0°, T. Kun. 208—209° npu 760 MM u coorTBeTcTBylomlero Ouc(TeTpamMeTusIqu- 
‘AJIAHMETAH)UNKJORHOKCHY. 


Hatineno %: C 41,66; 41,08; H 9,70; 9,60 
CyoHegO2Siz. BrruncmeHo %: C 41,05; H 9,65 


Mou. Bec HaliqeHo 296; 288; ana C,,H.O2Si, BbrancmeHo 292. 

IlomyyeHve .TeTpaMeTHAAHOKCHAUCHNAHMETAHA. 
eTpaMeTHJIAHSITOKCHAMCHJIaHMeTaH B KoHYecTBe 8,0 r Obl UpHauT K 40 MI 
ECTHIJIMPOBaHHOH BOLI B THLATeIbHO OTMBITOM OT CJIe€AOB KHCJIOTHI H WesOuH 
KBapleBol Kol6e. IIpH croAHHM CMecH B TeyeHHe O AHeH HaOsOJaocb COpa3so- 
BaHHe kKpuctassoB. Ilocme sToro KpeMHeopraHHvyeckHe MpoOAyKTbl SKCTparu- 
DOBaJIHCb pH HarpeBanuu 100 ma neTposweHuoro supa. QPUpHbI co ObICTpoO 
OTACNAJICA HW OXJIaxKaica cHeroM. BpmaBuine KPHCTaJJIbl OTPHJIbTPOBbIBAaJIHCh, 
POMBIBAJIHCh XOJIOAHbIM NeTPOJICHHbIM SSPHPOM H BbICYWIMBaJIMCb B BaKYYMHOM 
akcukaTope. Ilomyyeno 4,5 r kpuctTasmuMuecKkoro BellecTBa (BbIxo, 71%) 
ce T. mn. 86—87°, cooTBeTcTByIollero TeTpaMeTHJIAHOKCHAMCHIAHMeTAaHy. 


Hatigeno %: C 36,39; 36,50; H 9,94; 9,93 
Cs5Hy,02Sie. BaruaucmeHo %: C 36,55; H 9,82 


TlonyweHuwe TeTpasTHAANcHAaAHMEeTAHA. K 9sTHIMaI- - 
HuOpomMuyy, mpuroTopmenuomy u3 174,41 (1,6 Moms) Opomucroro srusia Hu 39 r 
(1,6 moma) mMaruua B 400 ma stupa, mpu6aBasanocb 40 r (0,18 Mons) Terpa- 
XJIOpHUCMIaHMeTaHa, pacTBopeHHoro B 100 Ma stupa. PeakuwoHHasd Macca 
HarpeBaslacb JO KuMeHuA 6 4ac. HW pa3snaranacb 10% cOuAHOM KUCMOTOH. Odup- 
HbIMt COM MpOMbIBaJIcA, CyWHJICA MH pasronssca Ha KoOHKe. TlomyueHo 26 r 
3enjecTBa (BbIXO, 75,6%) c T. Kul. 55°, pH 3 MM, COOTBETCTBY1OIMero TeTpa- 
ITH UCHIAHMeTaHy. 

Hafimeno %: C 57,59; 57,40; H’ 12,845 12,74 
CoHosSige Baruucaeno %: C 57,37; H 12,84 


Ilonyueune TETpAaSTHAAHOKCHAUCHNMAHMEeTAHA. 
K 120 ma 10% cuuprosoro pacTBopa eqKoro HaTpa JoOaBnanoch 26,5 r TeTpa- 
THAIUCHIaHMeTaHa. CMecb Harpepamacb AO kuleHHaA B TeyeHue 4 ac. Tocue 
IpeKpallleHuA BbIJeeHHA BOMOpOMa peaKUMOHHAA CMeCb OXMAKalacb NO KOM- 
{aTHOM TeMMepaTypbi, pas6aBuanacb 100 mu NeTpomelinoro supa 4 3aTeM 200 Mu 
30[bI. QPUPHbIM cNOM OTAeNANICA, OTMbIBAJICA OT CIUpTa, (PULTPOBAaICH HU pas- 
oHauicad. Elonyyeno 26 r-semecrBa (Bbixoq 84%) ¢ T. Kum. 126—128° npu 
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Ta6anna 


HS MRp 
: T. «un. se? T ng. | 20 nod 
@®opMy Jbl cCoOeqHHeHH Beg ess 2 °C i a 
H, CH, i 
‘ | 103 752 | — |0,7373|1,4140] 44,86] 45,06 
H—Si—CH,—Si—H 
GH, cH, 
GAs | MOAB. ; on 
H—si—cH, si 55—56 31) == 10; 7978/4, 44731 6343) Gee 
C,H, C,H; 
CH, CH; 
C,H,0-$i—CH, —Si—OC,H, 83—83 21 | — |0,8603/0, 4162} 64,32] 64,58 
GH, Cia 
CH, CH, 
Ho—si—cu,—$i—on - = eee = a7 ats re _ 
ch, Ose 


CoH, ak 


HO—Si—CH,-Si—OH 126—128] 5 }17—18|0, 9536|1, 4639] 63,76] 63,66 
Cue Seay 
Cary eee, 
| | 
—Si—CH,—Si—OH a 
aa i 158—159] 4] — |0,8635|1,4623/100, 85/100, 90 
Cu CH. 
0,8, (SUG, 
HO—Si_CH,—st_OH 
cht Ne 185—187| 5] — |o0,9023|1,4624/104 , 44 101,18” 


CH, CH, “GH, Cu. = 
SS x 

Si—CH,—Si ; 

og oO 208—208} 760 | 30 0,9048}1, 4345} 84,30] 84,32 


Sia Ch =o 
SS 


ws VN 
Chic CHa CH sGhis 


CH, CyHe iC.H, Cia, 
XZ SA 
SReCen SS) 

o¢ OG 154156 3 | — |0,9364]1,4683/120, 23/120, 40 — 
Si—CH,—Si 


oN HEN 
C,H, Cua, 6,0. GH 


C,H, C,H, C,H, C,H, 
SN 
Peete 2414—216 1 — |0,8907/1 ,4649)195, 241195, 44 
ag yo 
Si--CH,—Si 


UN aN 
C,H, C,H, C,H, C,H, 


* JIutepatypuble Zannpie: T. na. 84—86°(°), 
** JIlutepatypuble anuple: 1. Kun. 143—215°, 7. nua. 30°; a 0,9039; np 1,4341. 
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}MM UT. TI. 1I7—18°, coorTBercTByromero TeTPadsTHJMOKCHAUCHIaHMe- 


Hatigeno %: C 49,16; 49,28; H 10,97; {0,89 
CyHesOeSig. Brruncneno %: C 49,04; H 10,98 

Ilonyuenue © Ouc(TeTpadsTHAAUCHAAHMEeTAHMUKMA O 
HOKCHa. 22 fr TeTpasTHIANOKCHANCHAaHMeTaHa KHTIATHINCh c 50 Ma 
())% OpoMucTOBOAOpOAHOi KUCOTHI B TeyeHHe 6 yac., Wocle "ero CMeCb OXNaKa- 
HCb JO KOMHATHOH TeMllepaTypbl H KpeMHeOpraHyyeckHe MpOkyKTbI SKCTpa- 
(POBaIHCh SPHpOM. OpPupHaA BbITAKKAa HeliTparH30Baacb, MPOMbIBaaCb 
PACH, cymMacb 4 pasronsach. Bria nomyuena @pakuusa 162—164 ° npu 4 uM, 
} KOTOPOH TIpH BTOpH4HON pasronuke Hall MeTaMMYeCKUM HaTpHeM ObIIO NO- 
yueHo 15 r pemectsa (BBIxo, 74%) ct. Kum. 154—155° npu 3 mM, coorTBer- 
Bytoulero Onc(TeTpasTHAAMCHIaHMeTAaH)UMKIOAMOKCHIY. 
Haligeno %: C 53,50; 53,44; H 10,94; 10,84 


CigHy.O2Siz. Brruncneno %: C 53,42; H 10,96 
Mou. Bec HaliyeHo 402; 398; qua C,,H,,O.S, Bnruucneno 404,6. 
PTlonyueuune TeTpaoOyTHAOKCHAUCHAAHMEeTAHAa. 


fecb 43 274 r (2 Moma) Opomucroro 6yTuna, 75 7 (0,3 Moma)neHTaxnopqucHmaH- 
-TaHa HM 300 Mi ac:upa AoOaBrAach IpH MepememmBaHun kK 48,6 r MarHna 
400 mu spupa. Peakunounas Macca HarpeBaacb JO KHMeHNA C HepemewiuBaHHeM 
TeyeHne 16 uac. u 3aTeM pasaranacb 10% comaHOH KuCHOTOH. Obupuplit c1oli 
jpadatpiBanca 10% pacTBOpoM KapOouaTa HaTpUA, MpOMbIBascA, CyMIMJICA 
ipasroussica. Boia Bbigesena (ppakuna Oo 190° npu 8 MM, KoTOpas 3aTeMm pa3- 
pHsaAsacb Ha Kom0HKe. [lonyueno 34 r (BpIxoy 35,8%) c T. Kun. 158—159° npu 
| MM, COOTBeTCTBYIOlero TeTPAaOyTHJOKCHAMCHAaHMeTAaHy. 
Haiizeno %: C 64,68; 64,74; H 12,89; 13,03 
Cy7HgoOSig. BaruncneHo %: C 64,49; lal Te 
TlonyyeHuve TeTpa6OyTHAAHOKCHANUCHAAHMEeTAHA. 
75 Ma 10% ciupToBoro pacTBopa efKoro HaTpa foOaBANOch 23r TeTpa6yTHaA- 
|KCH[HCHIaHMeTaHa. Cmecb HarpeBasacb JO KHNeHHA B TeyeHHe 6 yac. Ilocue 
)pekpallleHHA- BbIAeJeHHA BOOpoOa peaKUMOHHaH Macca OXJlaKalacb jo 
jOMHATHOH TeMMepaTypbl, ipHOaBsamocb 100 Ma neTposelHoro spupa HW 3aTeM 
00 Ma BoyE. QpHpHEI cOM MpOMbIBaICA BOOM NO HeHTpaNbHOH peakHH, 
yUIWJICA H pasroHsvica. Bo BpeMa NeperoHKH YacTb IpOsyKTa nosBepraacb 
fonyencauu. Bao pbigemeno 8 r BemectrBa (BbIxog 32,9%) c T. Kun. 185— 
89° mp 5 MM, COOTBeTCTBYHOIIero TeTpaoOyTHIAHOKCHAMCHJIAHMeTaHy. 
Hatimeno %: C 61,80; 61,74; H 12,28; 12,19 
Cy,HgpOeSig. BeruncaeHo%: C 61,39 a2 12 
Tlonyyveunue 6Guc(TeTpa6yTHAAUCHAAHMETAH) WHKA O- 
wmOoKCHAa. 20 r rerpa6yTHnquoKcHANCHaHMeTaHa Obl MOABeprHyTHl 
unayenuio c 50 ma 40% GOpomHcTOBOOpOAHOH KuCOTHI B TeyeHHe 10 4yac., 
Ocsie Yero CMECb OXJIaKamacb JO KOMHATHOH TeMIepaTypbl, IpOAyKT 9KcTpa- 
ApOBasIcA SPHpOM, HeliTpasH30BaJICA COOH, NpOMbIBaJICA, CYIMHICA H pasro- 
auca. Ilomyyeno mocne BTopoli pa3roHKH Hal MeTaMYeCKHM HaTpHem 121 
lemectBa (BbIxogq 63,5%) cT. Kun. 214—216° npu 1 mM, coorBeTcTByrollero 
vic(TeTpaOyTHJIAHCH JIaHMeTaH )WMKJIOMMOKCHTY. 
Hafizeno %: C 64,93; 64,93; H 12,15; 12,17 


CggH 7,0 2Sig. Brraucieno %: C 64,90; H 12,18 
Moun. Bec. Haliqeno 618; 621; ana C3,H,,O0.Si, BprancneHo 629. 
Unctuty? wepTu IlocrymHsio 
Axayemuu nayk CCCP ; 8 XII 1955 
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CB. UYKEPMAH u B. ®. JIOBOMYPOB 
CHHTE3 7-OKCHAJIKHJIAMHHOHUTPHJIOB 


(IT pedcmasreno axademuxom HU. H. Hasaposum 3 V 1956) 


OkcHaIKHaMMHOKHCJOTHI TpeAcTaBIAIOT HHTepec He TObKO C TeOpeTH 
yeCKOM TOUKH 8peHHA Kak COCAMHEHHA, COMepKalllve OMHOBPCMECHHO TPH pasJHy 
Hble (PYHKUMOHAJIbHbIC PpYNMbl, HO HW KaK MOTeCHIUMaIbHO (PUSMONOFHYCCKH aKTHB 
HbIe Bel{eCcTBA. — 

A. VU. Kunpmanos c coTp.8 pase pasor, onyOmuKkoBaHuBix B 1925—1932 rr.(*) 
ONMCaIH JOCTYNHbIe MeTOJbI CHHTe38a H CBOMCTBa IIpecTaBuTeseH STOrO CBOeOO: 
pa3Horo Klacca OpraHW4ecKHX BellecTB; HMM OblIO MOYYeHO OKONO 25 coeqHu 
HeHuH paya 8-OKCHaJIKHMaMHHOKHCJIOT BSaHMOJeHCTBHeEM OKHCH STHJIeHa HU e 
POMOJIOPOB ¢ apupaMu pa3sIMUHbIX &-AMHHOKHCJIOT WM IyTeM IIpHMCHeHHA peak 
uHv 3eiuMcKOro HW CraqHukoBa kK aMHHOcHupTaM (aMHHosTaHouy u yp.). JIure 
paTypa 10 OKCHaJIKHJIaMHHOKHMCJIOTaM BeCbMa OrpaHHyeHa, H B OCHOBHOM H3 
BeCTHO TOJIbKO elle HEMHOFO paOOT, IKOCBAINeHHBIX CHHTe3y 8-OKCHaJIKHJIaMHHO 
KucnoT (?,8). 

Uro 2Ke KacaeTcd {-OKCHaIKWaMHHOKUCOT, TO, XOTH OHH OM3KO CTOAT 
K HeKOTOPbIM TIpMpofHbiIM cbusHoONOrMYeCKM AKTMBHBIM BelllecTBaM (9KPOHHH) 
HM HECMOTpA Ha TO, YTO OHO H3 COeAHMHEHHM STOO pAa OCH3OAT METHJI-Y{-OKCH= 
IIPONMJIaMHMHOMPONHOHOBOTO aPpupa Opiwio emule CHHTesHpoBaHO B 1924 r. Max- 
QibBeHuoM (*) pH AeHcTBHH XNOpruypHua TpuMeTuseHa Ha ac*up &-MeTusaMH- 
HOMPONMOHOBOM KHCJIOTbI, MpaBa C HeSHAaUHTeIbHBIM BbIXOJOM, JO CHX Op O 
HAX HHYerO He H3BECTHO HM yOOHbIe MeTOJbI HX CHHTe3a He paspa6oTaHbl, 

Bosee toro, A. MW. Kunpuanopy (*) u B. A. Pamxkopany (°) He yqamocb m0- 
JYYIMTb OMKMMAeMbIX ‘Y-OKCHAJIKHJIAMHHOHUTPHJIOB WH COOTBETCTBYIONIUX KHCIIOT 
MyTeM IpWMeHeHHA WHaHrHApHHHOrO MeTOosa SenHHcKoro u CTaqHMKoBa K 
{-OKcHuponusamMuny. Takum oOpa3oM Obl. OTBeEprHyT CaM CcOoOoH HalipaliMBalo- 
WMHcA MpoOcTOoH HW JlerKO JOCTYNHbIM MeTO HX CHHTe3A. 

)Kelad BbIACHHTb MPHUMHbI Hey/auH YNOMAHYTbIX BbIWe UccIeOBaTeNeH, 
Mb PellHIH Oowlee NeTabHO UCCMeOBATb WHaHrHpHHHbI MeTOX B IpHMeHeHAM 
K {-OKCHIPONMaMHHy C Wesbio HaHTH OaronpHATHbIe YCOBUA JIA ero oOcy- 
mecTBAeHHA. K stomy Hac NO06yAuO TakxKe HW TO, YTO, KPHTMYeCKH paccMaT- 
PuBad M€XaHH3Mbl peaKUMH WHaHruAPpHHHOTO MeTOMa CHHTe3a AMHHOHUTPHIOB, 
Mp WIOKCHHBIC PaSIMYHbIMH aBTOpaMH (°), B TOM uNcme HB. A. PamrKkopanom (°), 
MbI HH B OJHOM H3 HHX He MOI OOHApyKUTb NOBOMa K TOMY, ITO y-OKCHIIpPO- 
MNMIaMHH He JOJDKeH BCTYMaTb B TOMOOHOe B3AMMOJelcTBHe C KapOOHHJIbHbIMH 
COe€HHCHHAMH HW CHHHIbHOH KUCIOTON. 

JelicTBuTeIbHO, BBOAA B peakituIo SenuHcKorO uv CraqHHKOBa XOpHCTOBO= 
AOPOMHY10 COIb 'Y-OKCHNPONMNaMMHa MW WHaHHCTHIN KanHH c 6eH3abervjoM, 
MM KJIOPEKCAHOHOM, alleTOHOM Hf A-MaCJIAHBIM aJIbJerHOM, MbI MOJIVUHJI B COOTBET- 
CTBYIOULMX MATKUX YCNOBHAX Y-OKCHaJIKHJIAMUHONMTpHJIbI COracHO ypaBHeHHlo: 


Ry 
S 
/C = O + KCN +.HCi-NH,CHgCH:CHJOH >» 
Ro ‘ a. 
Rix / NHCH2CH2CH20H sar 
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_ JIuurb B cryyae KOHJeHcalH, Kora B KavectBe KapOOHHJIbHOrO coeqHHeHHA 
BL RSAT CPOPMaNbAeruA, HAM HE YfaJlOcb BbIeMHT 43 IIpOAYKTOB peaKkIlHH 
*OKCHITP ONMJIaMUHOAETOHHTPHJ HM COOTBETCTBYIOMLYIO KUCIOTY, MOBHMMOMY, 
(3-34 UX OOJbIIOH PacTBOpHMOCTH B BOJe, YTO IpeNATCTBYeT BbIeeHUIO H 
yuucTKe. HeoOxogumo ormetuts, uro A. MW. Kumpuanosy u B. A. PaukoBaHy 
‘aKKE HE yAaOCb BLIACIHTh HHAMBUAYAaIbHbIX IPOAYKTOB peak Up mpo- 
sENCHHH aAHAaIOPHYHOH KOHJeHCaUMH C (OpMaJIbAerHOM, a Ip KOHJeHcalHH 
> OCHSaIbAerHqOM Obl MoOdyyeH 2-(peHWJITeTparuypookcasHun. 

OOpasoBanne STOrO reTepoOlMKNa MOKHO cee MpescTaBHTb HyWWM IH 
TyTEM HelOcpeACTBCHHOrO B3aHMOJeHCTBUA AMHHOCHUpTa HM KapOOHMbHOrO 
OC AMHCHHA C OTUJCMJICHHEM MOJIEKYJIbI BOJbI, KaK 9TO, HallpwMep, HaGwmOjan 
sme Kou (’) UpH KOHJeHcalMH AMalleTOHamKamuna Cc aberuyamMu, uu Bewel- 
‘TBH BTOPHYHOH peakKIUMH — OTIeNNCHUA CHHUbHOM KUCJOTbI OT yxKe OOpaso- 
3aBUIeErOCA Y-OKCHaJIKHJIAMHHOHUTpUa. 

_ B xacrosmyem uccleqoBaHHu MbI NOKa3aH, TO y-OKCHaKHaMMHOHUTp WII 
ICNOUHOH Cpefe MerKO OTULEMIAIOT WHaHHCTHIt BOLOpOk M Mepexo_aT upu 
TOM B IpOH3BOJHbIe TeTparHApOOKcasHHa. ITO xe HaGMOLaeTCA B KUCTON cpeye 
10 AelicTBHeM pacTBOpa a3sOTHOKUcIOrO cepeOpa. [loqo6noe aBnenue Mbl HaGJIIO- 
aJId TakK%Ke B PAAY $-OKcHaIKHNaMHHOKHcHOT (8). Tak Kak B. A. PamKopau 
pH BbIeeHHH MpOAyKTa KOHJeHCaWHH XNOprufpaTa y-oKcumponumamuHa 
> IMaHHCTHIM KaJIMeM H OeCH3aJIbJerHAOM He H36eraJ WENOUHON cpeybl, TO, ecTe- 
STBCHHO, B STHX YCJIOBHAX IIpOTeKaJla BTOPHUHAA peakIMA OTULEMMeHUA 9uIe- 
€HTOB CHHHJIbHOM KUCJOTbI OT {-OKCHaJIKHJIAMHHOHHTpHa Cc O6pas0BaHHeM 
MpOH3BOAHOrO TeTparupookca3nHa. 

STO NOATBep»*KaeTcaA TeM, YTO pH JelHcTBUM WeNOUN Ha NOMVYeHHbIA Hamu 
JOpruypaT (y-OKCHMpONWIaMHHO)-eHuMAaWeTOHHTpusa MOUTH KOJIMYeCTBEHHO 
o6pasyetca 2-cpeHHITeTparuyApooKcasHH-1,3, onucaHHpt B. A.’ PamKopaHom. 


MOCWLeDUMeEH DALE Had 4 4'C Pas 


yOKCUNpONHAAMHHOPeHAAaAWeTOHUTP HX a (xnopruyspar). 
K 7,5 r (0,1 Moma) ‘Yy-OKCHIponHaMHHa, [peBapHTesbHO HelTpaau- 
3OBaHHOrO comsHOH KucNOTOH (1: 1), Mo6aBaca pacTBop 12 Ma cBexenepe- 
rHaHHoro Geusasbyerufa B 80 Mi cuupTa.3aTeM HeOOJIbUIMMH NOpUMAMH JlOGaB- 
ianca pacrBop 6,5 r (0,1 Moma) wHanuctoro Kanna B 40 Mu Bol. IIpu cmenmenun 
pearupyloulux BeUlecTB HaOwOJalO0cb camMopasorpeBaHHe xXKuAKOcTH. Uepes 
CYTKH OTTOHACH B BAKYYMe CIMPT HW MpOAYKT peak 9KCTparupoBaca s~pu- 
pom. OQbupupli pacrBop cyuiHca OesBO,HbIM C€PpHOKUCJIbIM HaTpHeM HM Tocwe 
OTCNICHUA MOCMeAHErO B (PUIbTpaT MpONYckKaJicA CyXOU XJIOPHCTHIM BOAOPOL upu 
OXJIAKIeHHH NWeqAHOH BoOROK. BamaBumit KpHcTanmMuecKUH OcaOK MpOMBI- 
BaJICA AOCOUIOTHDIM SPHPOM H MepeKPHCTAHSOBbIBAJICH M3 CMeCH clupTa 
¢ apupom. XmoprufApaT Y-OKCHMponnaMMHoOpenHAaleTOHHTpHa NpelcTaBssA- 
€T cOOOl GevIbIe KPHCTAaJJIbI (MIaCTHHbI), XOTPOWIO pacTBOpHMBIe B BOE (C KMCJIOH 
peakitHeli Ha JakMyc) H CMHMpTe, HepacTBOpuMBle B aspupe H GeH30ue. Bogut 
pacTsBop Mocie HarpeBaHuA C pacTBOpAaMH MjeOYeH LaeT NOMOKUTCbHYIO peak- 
luto Ha HOH WHaHa. Burxog 14,8 r (65% or Teoperuyeckoro). T. nu. 117—119 
(c pa3v1oxKeHHeM) (43 CMecH clupTa c a:pupoM). 

Hafineno %: N 412,43; Cl 15,58; CN 11,43 
CypHyzON (CN)-HC1. Boruucseno %: N 12,35; Cl 15,64; CN 11,47 


l-(yoKcunponuaamMuno)-lpeHunaykcycHad KuUCNOTA. 
2,0 r XMOprupatTa ‘{-OKCHIPOMMAAaMMHOALeTOHMTpHa OMBWIsJIHCb KOHWCHTPH- 
poBaHHOll cOMAHO KUCTOTOH Ha BOAAHOH Oane. Ilocne OKOHYAHMA PUApO- 
JIM3a COJMHOKHCJIbIM =pacTBOp BbIMapHBasicd Jocyxa. Cyxol ocrTaToK oOpa- 
6aTEIBaJICA AOCOJICTHBIM CIMMDTOM JIA OTeJIEHHH OT XJIOPHCTOrO aMMOHHA. 
Cnuprosbili pacrBop ylapHBasict, OCTaTOK pacTBOpANCA B HeOOJIbIIOM KOJH- 
uecTBe BOJbI, H K NOMyYeHHOMY BOJHOMy pacTBopy MoOaBusIcs NO Karli 
NMpuAWH WO HelirpasbHOM peakKUMH Ha JIaKMYC. BpiemHBuaica CcBOOoqHaA 
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QUIKAMMUOKUCIOTA OTPHIbTPOBbIBAAaCh, WPOMbIBaacbh CHMPTOM U SPUpoM HM 
BRICYWIMBaacb B BakyyMe. |-(y-OKCHIpomuamMuHoO) -1-eHuJyKCyCHaA KMCIO- 
Ta mpewcraBsaeT Co6OK Sele KPUCTAaJJIbI, paCTBOPUMbIe B BOfe C HEMTPaJb= 
Hof peakuueli Ha laKMyc, HepacTBopuMble B cmupTe u supe. Brixoy 0,5 8 
(27% or reoperuyecxoro). T. m1. 184—186°. | 
Hatineno %: N 6,97 
Cy,H1;03N. Brrsucaeno %: N 6,69 


2-PMeuunTeTparugApooKkca3sunHu-l,d3. 77 xmoprufpata y-OKCH- 
MpOMHMAMMHOPeHHNALeTOHUTpHa PaCTBOPAJIMCb B HeOOIbUIOM KOJIMYCCTBE 
BOMbI H HarpeBamucb c 40 Ma 10% pacrsopa efKoro Kau B TeyveHHe 15 MMH. 
Tlonyuenubiit pacrBop SKcTparupoBadica SpUpOM. DpvpHaA BbITSHxKKA BbICYIUM- 
Balacb WOTamoM U 3pup oTrousuca. Macmoo6pasHbid OcTaTOK NeperousAJcs 
B Bakyyme. Bprxoy 4 r (79% or Teoperuyeckoro). T. KUM. 175—177°/30 MM, 
CmeuieHHeM paBHOMOJICKYJIAPHbIX KOIMYeCTB 2-(eHHJITeETparHupookca3suHHa 
C HHKpMHOBOH KHCAOTOM B CIIMpTOBOM pacTBope Howyyen muKparT c T. a, 130 
ba 

l-(yOkcumNpouumaMHHO) - rekcaruApooezs0HUTPHS 
K 7,5 r (0,1 Mona)y-okcunponusaMuHa, TpeqBapHTebHO HelTpasH30BaHHOrO 
comMHOH KucnoToH (1:1), Qo6aBnanca pactBop 12 Ma cBemkeneperHaHHOr 
uukKlorekcaHoua B 80 Ma coupTa. SaTeM HeOOJIbIHMH TOpUMAMH MOoOaBJAICH 
pacrsop 6,5 r (0,1 Moma) unanucToro Kamua B 60 Mi Bogbl. [Ip cmemMBaHHn 
PearupyIOMHX BeUleCTB HaGMOalOCcb JOBOJIbHO 3HAYHTebHOe CaMOpasorpe- 
BaHve. Uepes Boe CYTOK OTTOHAJICA B BAKYYME CIFMPT H BbIACMBIUMUCA ‘MaCJA- 
HUCTHIM COM IKCTparHpoBasca SpHpOM. OdPupHbI pacTBOp BbICYIUIMBaICA Oe3- 
BOJHbIM CCPHOKHCJIbIM HATPHeM HM OObWaA YaCTb 9pupa OTTOHAMACh. BbIeHB- 
WWHMcA KpHcTaJIMYeCKHH OCaOK OTPHJIbTPOBbIBAJICA H BbICYWIMBaJICA B BaKyy- 
Me. 1-(y-OKCHIpONHaMHHO)-reKcarHApOOeH3OHHTpHJI NpecTaBsaeT Codon 6e- 
JIbIe KPHCTaJIJIbI (HTJIbI), XOPOWO pacTBOpuMple B Bose. IIpu oOaBseHHU aSOTHO- 
KMCIOrO cepeOpa K BOHO-CNHpTOBOMy pacTBOpy AMHHOHHTpHia B KHCJOM 
cpeye oOpasyerca OcaqoK WHaHUcToro cepedpa. Ilocme HarpeBaHHA CO WeOUbIO 
pacTBop BellecTBa JaeT MOMOKHTeIbHYIO peakUHIO Ha HOH WHaHa. Bpixog 
14,4 r (79% or TeopeTuyeckoro). T. ma. 87—88° (43 6eH3uHA). 


Hatinzeno %: N 15,22 
CyHigON (CN). Baruncneno %: N 15,29 


y 
i 
: 
5 


[Iponyckannem cyxoro xlopucToro BOsOpofa B pacTBop 2 r awKaMHHOHUTpuna 
B 120 mi aOcomoTHoro spupa Nomyyasca XopruspaT. Berxox_ mourn Kowuue- 
CTBCHHBIM. XJOpruf[paT XOpoulo pacTBOpuM B Bose (Cc KHUCMOM peaKMeli Ha saK- 
MYyC) HM cllupTe M HepacTBopuM B adpupe. T. nu. 128° (13 cmecu cnupTa c adupom).— 

Haltigeno %: Cl 16,05; CN 11,76 
CyHygON (CN)-HCl. Baruncaeno %: Cl 16,14; CN 11,84 

I-(yOKCHNpONHAAMHHO)N3S0O6YTHIOHUTPHA (x 10 p- 
ru Ap av) nonyyancsa anaorv4Ho NpeAbIYUMM aiKaMHMHOHUTpHaM. B peax- 
WHI0 KOHCHCalHH B KayecTBe KapOOHHJIbHOrO COCAMHEHHA BBOMICA alleTou 
(10 ma). XsoprugpaT 1-(y-okcunmponusamMHo)-u306yTupoHUTpusa Mpe_craBsa- 
€T COOOH OeJIbIe KPHCTAJIbI, XOPOWIO pacTBOPHMBle B BOMe C KUCIOM peaKkunel 
Ha JakKMYC H CIMpTe, HepacTBOpHMble B aipupe H Gensoue. Bogublit pacTBop mocse 
oOaBeHHA WeNOUH JaeT MOMOMKUTEIbHYIO peakIMIoO Ha HOH WHaHa. Bprxos. 
4,1 r (23% or TeoperuyecKoro). T. m1. 102—104° (us cmecu cupta c 3cpupoM), 

Haltineno %: N 15,62; Cl 19,75; CN 14,48 
CoHiaON (CN)-HC1. Berancneno %: N 15,68; Cl 19,85; CN 14,56 

l-(y-OKCHIpONHAaAMMHO)BaNepOHUTp HA (X 1 OTH I- 
par). Monyyanca ananormuno mpesbIyULMM BBeeHHeM B peakIHio B KauecTBe 
KapOOHHJIbHOrO COeAMHEHUS H-MaCAHOrO albserufa (pactBop 10 mu anpyernja 
B 60 Mi ciMpTa). Xmopruypat ]-(y-OKCHNponuaMHHO)-BaslepoHNTpusma mIpeyi- 
CTAaBIAeET COOOM OeNIbIe KPUCTaMAbl, XOPOWIO pacTBOpUMBIe B Bose (Cc KUCIO! 
_peakuveH Ha jaKMYC) H CHpTe, HepacTBopuMble B aupe u Gensoue. Boyubili pac- 
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Op NOce HarpeBaHHA C paCTBOpaMH ILeTOUeH aeT MOMOKUTbHYIO PeaKILHIO 
MOH Wana. Bpixog 10,8 r (56% or Teoperuyeckoro). T. mW. 142—144° (c pas3- 
eHHeM (H3 a6comlorHoro cnupta). 


HatimenHo %: N 14,73; Cl 18,28; CN 413,44 
C,;HigON (CN) HCl. Baruncneno %: N 14,54; Ci 18,40; CN 43,50 


XapbKOBcKHit TocyfapcTBeHHbIit yHuBepcuTer Moerynu0 
um. A. M. ToppKoro u ’ 25 I 1956 
X apbKOBCKHit rocyapcTBeHHBIli MeqHuHHCKHit 
CTOMATOJIOrH4eCKHHi ~HHCTHTYT 
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XHMHA 


3. A. WIABAPOBA u M. A. HPOKO®EEB 


AMHHOALLWJIbHbIE MPOM3BOAHBIE HYKJIEOSHJOB. 
CHHTE3 N,-AMHHOALHMJIDHbIX MPOW3SBOHbIX 
3-8-d-TJIIOKONMMPAHO3UMJIHTOSMHA 


(IT pedcmaszeno akademucom A, H. Hecmesnosoim 13 II 1£56) 


[lia XMMMM HYKeOMpoTeHAOB BaxKHOe 3HaYeHHe MOryYT HMeTb TlOJIHaMHHO 
aUWJIbHbIe MpOMSBOAHbIe HYKJeO3H40B HW HYKJCOTHAOB, H B OCOOCHHOCTH TE, 
y KOTOPHIX TlOMaMHHOAUMbHaA (NOMHNeENTHAHAA WIM TWenTHAOANKeToNMNepe 
3HHOBad) TpyYNMHpOBKa CBA3aHa C AMHHHOM rpyMMo as0THCTbIX OCHOBaHHH 
(4HTOSHH, 5-MeTHIMMTO3SHH, aeHvH, ryaHuH). B muTepaType OOcyxJasicA BOTIpOE 
O 3HAYeHHH TakOrO pola coeAMHeEHHH Kak MOfeNeH OHOM U3 BO3MOXHBIX OPM 
CBA3H HYKJICHHOBOM KHCIOTHI H OemKa B HYKsIeompoTenfax ('). 

Mobi mpequpuuanM ucculeqoBaHue B ITOH OGMACTH Cc TEM, 4TOObI paspaooratE 
MeTOJ[bI CHHT€3A AMHHOAILMJIbHbIX MPOM3BOHbIX HYKJICO3HOB WH H3Y4HTb CBOM 
'‘CTBa MOJYYCHHBIX COeAHHEHHH. B HacTommMew padoTe COOOMLaIOTCA Pe3YJIbTAaTEH 
HccleqOBaHHA 10 cHHTesy N,-aMHMHOAMJIbHbIX IpOH3BOAHBIX 3-$-d-rmoKonMpa 
HOSHIMHTOSHHA. McxoqHbIM BeIeCTBOM JIA 9TOM WeNM MOcTyKH xmOopruypa 
3-8-d-ruOKONMpaHosHWuTOsHHa (1), MOyYeHHbIM MO HeECKOJIbKO H3MeCHCHHO 
MeToquke Tumb6epta u corp. 43 2,6-4u9TOKCHIMpHMHuHa UH TeTpaalleTHOpOM: 
ruoKosbl (?). B ormuune or 4(6)-aMHHOMMpHMMAHHOB, M3yYYeHHbIX HAMM paHee 
(*), aMHHHad rpynma 3-8-d-ra1OKONMpaHOSHJIMUTO3HHa JOBOJIbHO slerKO pea: 
rupyeT C YKCYCHbIM aHrHApHAOM, XsOpaHTuspuAoM (pTasmMIrauuuHa u, UTC 
OCO6CHHO BaXKHO, CO CMeCWIAHHbIMH aHrHupufsamMu aMuHoKucor. Tipu narpesa: 
Huu (I) c yKcycHEIM anruypuyom mpu 50° B upucytcTBun HsPO, o6pasoBanock 
NeHTaalleTHJIbHOe MpoHsBoyHoe (II), KoTopoe, OMHaKO, erKO TepsAsIO OH 
alleTHJIbHY!O rpyniy mpH warpesanuu c 96% cnupToM B UpucyTcTBuH HCL, 
TIpeBpalllaAch B TeTpaalleTHIbHOe MpousBo_Hoe (III). Ha npumepe Bsanmojel 
crpua (III) c xnopaurugpugqom (bTranuraniuHa W0KasaHoO, 4TO aMuHnorpynné 
B UMTO3MHOBOM HYKJIeCO3H€ MOKET JIErKO aLMJIHPOBaTbCA XIOPAaHrHApHAON 
AaMHHOKHCJIOTAI C OOpasoBanvem N,-aMHHoalMsTeTpaaleru-3-8-d-rmroKonupa: 
HOSHIUMTOSHHA (IV). 


OH H OAc H 
C——C_ OH One 
A aAN H AcO 
PON SEE [ee 
NY Ome HCH. COO . H 
HC c= ¢H.OH ~~ SCH “C=O CH,OAc 
iP 2 H3P0, | . 
aad (I) NG (I) 
NH):HC] NH-CO-CH; H,0, C.H;0H 
[HC1] 
OAc H OAc H 
OAc OAc 
NA Q H A H 
BG CaO CH,OAC™ Be G0 CH,OAc 
Be aval aa i Med eal 
| CON 
r= —N< NH,HCl 
NH CO—CHy, Noe 2 
Ac=CH{CO 
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B 4(6-)amuyonupumuyunax amunnas rpyilia pearupoBaya cO CMeLIaHHbIM 
PHAPHAOM AMHHOKUCIOTE! TOKO B CLyYae KHaHMeTHHA (3), RB KOTOPOM OCHOB- 
'CTh AMHHHOW rpynnbl nNoBbiwena. B 3-f-d-rawKonupaHosHAWUTOSHHe allu- 
(POBAHHe AaMHHHOM pyINbl CMeWIaHHBIM aHrHpHOM aMUHOKHCAOTHI ocylle- 
BadeTcH merko. I[pu felicrBun ua (1) cmewanHHoro aHrujiphya ~raqvarau- 
(Ha H yrouIbHoro supa c XOPOWHM BbIXOAOM mNomyuaerca NeHTapraHsrHu- 
(IbHOe NpOHsBomHoe (V). OTOT Ke aHTUApUA, pearupys c (III), npuBogur x 06- 
soBanuio N,-aMuHoauHbHOrO NMpOHsBo,HOrO (IY), Koropoe 6pi0 nosyueHo 
) (III) uw xnopanrugpuga ranuarauuuna. Ananornuno pearupyet c (III) 
(ClaHHbI aHrHpuy KO3s-benuananuna 41 yroJIbHoro 9actbupa; pH 9sToM 
ypasyerca N,-(k63-enunananu)Terpaaleru-3-8-d-ruOKONUpaHo3sua-IHTO- 
it (VI). IIpu ssaumogelicrsun (III) co cmemannpm aHrHApHAOM K63- 
HUTA ANHITIMUMITIMUnHa =§=odpasyerca = N,-(k63-penunmananun) ranuun- 
(HUM TeTPaaleTus-3-8-d-ruOKONMpaHOsHAWUTO3HH = (VII). 


‘ OAc i : OAc H 
C G OAc (e OAc 
| I vA 
ch AcONG cH AcONE 
ae 4) oO Nees 
iN Seas H H,C,0—C{, ue ms OmTTG H 
ee = 
ae ie CH;OAc m4 CH,OAc 
HC. 7 a 
NH,:HC1 NH—A 
(iv) A=CgH Co SNTCH,—CO} Ac=CH3CO 
. £0. ycH,-co 
(V) A=Ac=C,H N—CH,— 
6 = CO* 2 ‘ 
(V1) A=CgH;CH,—-O—C—NH—CH—-CO ; Ac=CH,CO 
Oo CH,—C,H; 
(Vi) Real Cie Og iaNE Gs CO NE he ON St GO 
; LON HO RCE = G5H: Ac=CH,CO 


OKCNe€PHMCHTAAbHAA steal KOR 5) 


I].Ilonyuenuve neunTaaneTus-3-8-dr miOKONUpaAHOSHs- 
uToO3uHA (II). K 1 r (I) oOaBnanoch 4 Ma ykcycHoro auruspuya 
HECKOJIbKO Kalletb HsPO,. PeakuwonHas cMecb HarpeBaslacb (0 50° B TeyveHue 
“4ac. WM BbIIMBaslacb B eq. BamaBiuiee Maco Ha XONOMY 3aKPUCTAIMH3OBAaOCb. 
pBIxoy (III) 1,4 r (90%). T. nm. 225° (uz 80% cnupra). Tlornomenne 8 YP B 96% 
MUpTe: Amaxc 201; 300 mp (log © 2,6; 2,2). JIuTepatypHble anHbie pasa (II): 
ment. 225° (?). 

2. Tlonyuenue xnoprugpata 3-B-dTeTpaaneTHaAraw- 
OnNHpaHOsSHAWUTO3HHA (III). Cycnensua 1 r (II) B 20 ma 96% 
dupta vu 0,3 ma kouy. HCl narpeBanacb 30 MHH. Ha BOAHHOH Gane. PactBop 
MapuBaicn B BakyyMe. OctTaBuieecd Macs0 O6paOaTEIBanocb 10 Ma a6comtoT- 
oro ciupta. BamaBmui Ha Xojloxy OcaoK OTPHIbTPOBbIBaJICA MH OUMIMAJICA 
epeocaxKleHHeM H3 CIMpToBoro pacTBopa apupom. Berxoy (III) 0,7 r (65%). 
. tit. 201°. na anamu3a BemlecTBO BbICYIIMBalOCcb B BakyyMe Hay P2O; pH 
10° B reyenue 10 4ac. 


8,25 


Hattgeno %: C 42,15; H 5,50; N 
Ge INL teal) 


CygH2gO1)N3Cl-2H2,O. Baunceno %: C 42,10; H 5,4 


formomeHve B Y® B.96% cnuptTe: Amaxc 275 Mp (loge 2,4). 
o> Jlonmyuenue Ne(PTaauvarauuuajreTpaanertuas- 
BedrmnwkonupaHo3suauuHTOSHHA (IV). Pacrsop 0,2 r (III) 
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p 10 ma quoKkcana u 0,1 Ma TpHOyTHsaMuHa HarpeBanca c 0,1 r xmOpaHrupune 
ranuarimynna mp 60° 4 uaca. Tloce ynapHBanusa B BakyyMe Jo wry o6be 
peakIHOHHaH CMeCb BbIIMBaacb Ha We. OcaqoK MpPOMbIBaJICA eAAHOM BOOM, 
Bprxog (IV) 0,12 r (50%). Bemectso ounmanoch MepeocaxkeHHem 43 OeHsOM 
nerposeliHp apupom. T. pasa. 152—153°. 


Hatineno %: C 53,35; H 4,27; N 
CogHogO1gN4. BrruncaeHo %: C 53,50; H 4,46; N 


Mornonmenue B Y® B 96% cuupTe: Amaxc 240; 298 mp (loge 2,9; 2,4). 
4. Tlonyueuue nenTta@Taiv¥AraAuyH a) 
nupano3suauutTo3suHa (V). K pactsopy 0,34 r draiMuiriMuMHe 
B 5 Ms xopodopma x 0,4 MI TpHOyTH1aMuHa, OXaxKeHHOMy JO 0°, RoOaBANOC! 
0,016 ma xopyrombHoro acpupa. Pactgop octaBiaica mpH 0° B TeyeHve 30 MHH 
HW 3aTeM K HeMy mpuOaBnasica pacrsop 0,1 r (I) B 0,5 Ma Bosbl, coep2xalllel 
0,013 r NaOH. Peaxuuonnaa cMecb NOMellasach IpH OxsaKenHv Ha 10 MMR 
B BaKYYM UH OCTaBJIAIaCb 3aTeM Ha Xxouoy 3 vaca. Ilocne ynapHBaHuaA B BaKYYM 
K OCTaTKY OOaBANOCcb 10 r TOMUeHOrO Aba. OOHIbHbIM OcafOK (V) OTPUIbTPS 
BbIBaJICA H MpOMblBasicd BOOM M cnupTom. Jia ouncTKH (V) pacTBopscs 
B 25 Ma xsopotopMa u pacTBop ynapuBasca Jo 1/5 OObema. Tlocne oxsax enna 
ocaqok oTdubTpoBbiBasca. Bprxog 0,15 r (40%). T. ma. 239—240°. 


Hatizeno %: C 60,10; H 3,31; N 9,23 
CeoHapOa1Ng. BoruncuieHo %: C 59,60; H 3,31; N 9,27 


Tlormomenue 8B YP B 96% crupTe: Amaze 297 Mp (log € 2,5). 

5. lonyueuue (IV) us (Ill) wu cmemaunuHoro aurugapuga 
m@tatuarauwuna. K pacrsopy 0,08 r mrammariuyuna B 4 MJ XJOpO- 
(bopma u O,1 Ma TpHOyTHIaMHHa, OxXNaxKeHHOMy JO 0°, npHOaBsanocb 0,04 Ma 
XJOpyrosbHoro acupa. PeakWMOHHas CMecb OcTaBsIAacb Ha 15 MHH. TIpH O° F 
3aTeM K Hel LOOaBAsIcA pacTBop 0,2 r (III) B 4 Ma QuoKcana u O,1 Ma TpHOy: 
THJIaMHHa. PacrBop momeulaica Ha 30 MHH. B BaKYYMH 3aTeM OCTABJIAJICA He 
Il cyTKv Ha xonoyy. Ilocne ynapHBaHus B BakyyMe K Macay JOOaBmAmOcb OT 
TOMYeHOrO JIbda. Ocaok OTPHIbTpPOBbIBaICA HW MpomplBasica O,1 w NaOH, 
0,1 4 HCl wu Bogok. Berxog (IV) 0,15 r (60%). BemectrBo ounmanocb mepe- 
OcaxKJeHHeM H3 OeH3ONa TeTpOeHHbIM spupoM. T. pasn. 152—154°. IIpo6a 
CMelUaHHOro TviaBeHuaA c (IV) 43 onbira 3 JenpeccHH TemnepaTypbl pa3vio- 
YKCHHA He lama. 

6. Ilonyueune N,-(KOsp@eHunanaHUuu)-TeTpaaneTHaA- 
3-5-d-rdiKONHpAaAHO3sSHAWUHTO3SHHA (VI). Ilonyyanca ananornuHe 
ONMCaHHOMY BbIINe H3 CMeWIaHHOrO aHrvypHya KO3-penusanannna u (III) B 
qMoKcane. Barxog (VI) 55% .T. pasa. 143—145° (v3 cmecn 6eH30N-MeTpo- 
JI€HHbIM Sup). 

7 


Hatineno %: C 58,35; H 5,44; N 7, 
26; 5 


if u 
C3s5H3gOi3Ny. Buruucmeno %: C 58,17; H 5,26; N 7,7 
Torouenve B YO B 96% cnMpTe: Ayaxc 250; 300 mp (log ¢ 3,3; 2,9). 

7. Tlonyueune Ng-(kOz-penuranaHv¥ATANLUATAULN 4d) 
TeTpaaneTua-3-B-drawKONNpAaAHOSHAWMUTO3SHHA (VII). 
K  pacrpopy 0,12 r x«63-denunanannarauuusraunuua B45 MJ 
quoKcaHa 40,11 Ma TpHOyTHnamuna mpu 10° ,o6aBnanocbh 0,03 ma xmop- 
yrouibHoro supa Hu Yepe3s 30 MMH. pM STO x%Ke Temmepatype 0,15 r (IV) 
B 0,5 Ma BogbI, comep»xamelt 0,012 r NaOH. Peakunonnasa cmecb momemlamack 
Ha 30 MMH. B BaKyyM HM OcTaBAANacb 3aTem Ha | cyTKH npu 10°. Ilocae ynapu 
BaHU B BaKyyMe K OcTaTKy AoOaBAaca Sup. Maco oTqenamocb, O6pabaTbr 
BaJlOCb HECKOJIbKO pa3 SPUPOM HM BbIIMBAaNOCb B se. OcaqoK NpomprBasca Te 
Aanon Boon 0,1 x NaOH u 0,1 % HCl u nepeocaxgaucs u3 cnupta apupom. 
Buixoy (VII) 0,1 r (42%). 
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) 
j 


= 


p20; pu 75° B TeyeHHe 20 yac. 


. tu. 139—140°. BemectBo nepeq aHaH30M BbICYIIMBaslOcb B BakyyMe Haj 


Hafineno %: C 54,68; H 5,47; N 9,65 
C39H4,015Ne-H2O. BpryneeHo %: C 54,80; H 5,38; N 9,83 


lornomenue B YD B 96% cnupTe: Amaze 200 ; 301 mp (log ¢ 2,2; 1,8). 


CuHTaeM CBOHM TIpHATHBIM JO/ITOM BbIpasHTb OarosapHoctTb JI. A. Mopo- 
OBO, jOGe3HO NpeOcTaBHBIeH HaM KO3-(PeHHMQaAHMJIIMUAJITIAWHH. 


Mockosckult rocyJapceTBeHHbIt YyHHBepcuTeT Tlocrynuno 
um. M. B. JlomonHocopa ; 10 II 1956 


UMTHPOBAHHAS JIMTEPATYPA 


i 108, JAH, 67, 329 (1949); C. E. Maunouaon, B. A. Op aos, 
Son 950) eee Gate etal bkedst ear Jaan S Olly Jena Tie Chemsoc, 

Fox, J.Goodman, J. Am. Chem. Soc., 73, 3256 (1951). ° M. A. 
. A. Wa6aposa, JAH, 95, 997 (1954). 
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Jloxaagm Axagemun nayr CCCP 
. 1956. Tom 109, Né 2 
\ 


XHMHA 
M. ©. IWOCTAKOBCKHH, H. A. LUAXHEB u H. B. KOMAPOB 


HCCJIENOBAHHS B OBJIACTH CHHTE3A HU nNPEBPAIWEHHM 
HEMPEJEJI bHbIX .KPEMHEOPrAHMYECKHX COEMHEHMM. 
CHHTE3 KPEMHEOPrAHHYECKHX TJINKOJIEM AHAWETHJIEHOBOTO 

. PAA 


(I pedcmaeaeno axademuxom B. A, Kasauckum 14 I 1956) 
B mpeavbitymux Hallux WCCIeOBaHHAX Oblia W3yyYeHa PeaKIMOHHAaA CTIO- 
COOHOCTh KpeMHeoprannueckHx (1) CcOeMHEHHH, cOfep2KalllMX B CBOEM COCTAaBe 
rHAPOKCHJIbHbIe TpyIbl. 
C welbo aibHetwero pasBHTHA HallMX HcCCeOBaHHu B OOMACTH CHHTe3a 
WM TIpeppamenul ruyApOKcHIcOsepKalMlUX KPCMHEOpraHHyecKUX COeAMHEHHH Mbi 
PCUIHJIH CHHTe3HPpOBaTb J\MalleTHJICHOBbIe KPCMHEOPraHHyecKHe TVJIMKOJIM CJIe- 
Wyroulero OOwjero CTpoOeHHA: 


2 R 1 

TD Urata. Ox aan OH. 
| 
aR P Re R’ 


J\uia nowy4eHuA YKa3aHHbIX COe{HHEHHH MbI IPHMeHWJIH W3BeCTHbIM B Opra- 
HMYeCKOH XHMMH MarHuhoprannyueckuh cuuTes YK. MW. Vonnya (?). 

Kax M3BeCTHO, ramonfasKusbI (*) H XJOpcHaHbl (4) werkO pearupytoT c Mar- 
HHMOpranvyecKHMH COeJMHeEHHAMH. . 

J\is CHHTe3a KpeMHeopraHMyecKHX TJIMKOseH MualeTueHoBoro psa — 
(umM IA MOMYYeHHs KpeMHeOpraHHyeckUX CNMPTOB alleTHmeHOBOrO psa) 
MbI H3YUMIM B3aMMOMeHCTBHE [NAIKHIAUXIOPCHIaHOB (MIM TPHaIKMIXIOpCHla- 
HOB) C AUMarHviMOpOoMAUMeTHaleTHeHHIKapOHHOJIOM. OTY peakIHIo MOXHO 
IIpeAcTaBuTb culekylomen OOmleH CxeMOK: 


R Cae R C =CMgBr 
xX 4 C,H,MegBr ~~ ie R= "COl— Rt 


MgBrC =CMgBr * 


fo 
a 
R’ 


rye R ua R' Moxer Opirh H; CHs; C,H,; CH, =CH—, apna uv. x. 
TakuM o0pasoM, MosyueHbl Tpu mpeqcraBuTens BHILEM PHBE CHHBIX 

KPeMHCOpraHHyecKHX PIMKONel Cmemylolmlero crpoeHua: : 

B44 


R CHs 
| | 
i ea con a Ra eect 
| | 
CH3 R CHs 


fe R == (Ghia: Cae YU Celia: , 
Hasuuue ABYX THAPOKCHJIbHBIX’ rpytlll JOka3aHo NOJIYYEHHEM aAlleTHJIBHbIX 
OHW3BOJIHbIX JIA AM(UMeTH JalleTH eH HJI-{-THPOKCH) MMITHICHIaHa TIO CXeMe: 


CH; CH, CH; CH,0C 
| 
Sea thaky Sass C=C —C—OH+2 O— 
| | 
CHs C,H; CH; CH3O0C 
‘CHg CoH, CH 


| | | 
— CHs0CO — C—C==C— Si— C=C —C— OCOCH; + 2CHs;COOH 


| | 
CHg Ge CHs 


2 


QKCNePpHMeHTAMbHaAA YACThb 


CH3 CHs3 CHg 
| | | 
HO —C—C==C—Si—C = C— C— 0H (1) 
my | | 
CHs3 ‘CHs CH3 


' K peaxtusy Tpuupsapa (npuroropmenHomy u3 48 r Mg u 220 r CeH;Br) 
‘PH MOCTOAHHOM TlepeMelIMBaHHH HW OXJaKeCHHH JIeTAHOM BOOM oOaRMANOC’ 
4r (1 r-Monb) AuMeTHnaleTHneHHAIKapOuHoa B 100 Mia a6comoTHOro Supa. 
Jocne 2-yacoBoro HepeMeiIMBaHHA TIpH OXaxKeHHM JeqAHOH BOOM LoOaB- 
[am0cb 65 r (0,5 r-MOs) MHMeTHIAUXMIOpcHaHa. PeakUMOHHas CMECb OCTaBseHa 
la Houb. Ha creqyrouliu eHb TycTOM KOMMVIeKC pasJarayicd pH OXaxKeHHu 
ya3OaBJICHHOH COAHOH KucNOTOH (10—15%). 

Bogubiit col oTjemasicd OT S*PHPHOTO, KOTOPbIM 3aTeM CYIMJICA Hal CyJIb- 
ATOM HATPUA. Qhup OTTOHAJICA; H3 OcTaTKa Moce AByKpaTHOH MepeKpuctTas- 
[M3alHH H3 aOcouOTHOrO OeH30Na BbIeneHo 72 rT IpOkyKTa, WpeAcTaBsA10- 
qero cOOol urombuaTble KpHcTasIbI, c T. Mu. 80—82°. Bpixoy 64,3%. 


Haiizeno %: C 64,57; 64,55; H 9,16; 9,06; Si 12,54; 12,64 
CyeHepSiOg. BrruncmeHo %: C 64,24: H 8,98; Sf 12550 


AvamMTuyecKHe JlaHHbIe COOTBeTCTBYIOT JMalleTHeHOBOMY TrauKOO (1). 

Ilo sro xe MeTOMKe Ha OCHOBe JHSTHJ-, AUNpONHAAUXMOpcHana U WH- 
[arHu {HOpOMAUMeTHIAleTHICHHIKapOHHOa ObIIH MpoBeenbl ele Ba CHH- 
e3a, KOTOPble IpHBeMM K MOJIYYeHHIO COOTBETCTBYIOMUX KPeMHeOpraHHyecKHx 
HalleTHMCHOBbIX riMKoel (Au (HUMeTHIALeTHJICHMI-y-THApOKCH) AM9THI- HM WM (AH- 
eTHJICHHJ-{-THAPOKCH) AHIponMscuiana). QJeMeHTapHbI COCTaB HM Temuepatypa 
JaBJICHHA MOJUYIeHHbIX TAMKOMeH MpHBOLATcA B TaOw. |. 

CunTes Qui uMerunawereyte Au J - yaleTOKCH) AH - 
THACHMAHA 


CHs CoH; CHs 
| | | 
CH,OCO — C —C=C—Si—C=C—C— OCOCH; 


| | | 
CHs CoHs CHs 


Ta6Onuna 


O6mlad XapakTepucTHKa KpeMHeOpraHHyecKHX [LHalleTHJIeHOBbIX ruHKOJIeH 


SneMeHTapHblit aHanus B ’/5 


: T. I. C Si H | q 
= dopmyana mice : : 
3 Halting. | Bbrlu. | Haig. | BbIa. | Haliy. | BHI. Z | 
“2, Seay aaa 64,57 12,54 9,16 | 
4 | ? ? ? 
LON Ce ae 80—82 64,55 64, 24 1264 12,50 9°06 8, 98) 64, 
CH; CH; CH; 
CH C,H CH, 
me 66, 34 11,64 9,63 
2 i Sele a a ee 76 —78| 6” 47/98, 64\4 4" 70/4414] 9° 47] 9,58] 58 
| 
CH; clu, CH, : 
CH C,H CH 
3 fed g 68, 48 10,14 9,98 
3 potion le eae ae HO==T8! 68.52 68,54 10/03 10,06 10,01 10,01] 48 
du, Cust H, 


K 25,3 r (0,1 r-Mosmb) 4H (AuMeTualleTHIeH-y-rHIpOKCH) MHOTHJICHAaHy JO- 
6aBssaocb 20,4 r (0,2 r-Moub) yKCycHoroaHruypuya. CmMecb pu MOCTOAHHO: 
TepeMeluHBaHUuN HarpeBaslacb pu 70° B TeueHue 8 YaC. HU OCTABIAMACb CTOATS 
Ha HOoUb. YkcyCHad KUCIOTa OTTOHAMACh; H3 OCTaTKa TocJle ABYKpaTHOHM Mepe- 
POHKH BbIeeHo 20,6 r BemjectBa (BEIxon 61,0%) c T. kun. 104—141°/3 mM;> 
ny 1,4639; dz 0,9675. | 


Hatizeno: MRp 95,97 
CygHogSiO4y. Beruncneno: MR» 95,42 


Hattigeno %: C 64,10; 63,92; H 8,64; 8,69 
CysHogSiOg. BoraucsieHo %: C 64,24; H 8,39 


BoimuenpuBeyeHHble JAHHBIE COOTBETCTBYIOT JH (AUMeTHIalleTHIeHH -\- allet 


OKCH) AM9THICHIAaHy. 
Tlocrynuao 
6 I 1956 


WHMTHPOBAHHAS JIMTEPATYPA 


1M. ® Wlocraxospckuit, MW. A. Wuxues, Usps. AH CCCP, OXH, 1954, Ne 4, 
745; M. ®. Wlocraxospcexkuii, H. A. Wuxues, B.M. Baacos, B. UW. Ben anes, 
Floxn. AH Asep6CCP, Ne 7, 473 (1954); UH. A. Ulu xues, Toxn. AH Asep6CCP, Ne 4, 
243 (1955). 7 0K. HU. Younus, )KPXO, 34, 100, 242 (1902); DKPXO, 36, 1545 (1904); 
10. C. 3ankuug, B. K. Tetepun, )KOX, 8, 369 (1933). 3 A.W. 3axaposBa 
lr. M. My pawos, )KOX, 25, 1453 (1955). A. ®.Ilaats, H. A.Momma, OVER 
Eropos, JIAH, 97,: Ne 5, 847 (1954). 
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Hlornagn AKkanemun Hayk CCCP 
1956. Tom 109, Ni 2 


,PH3SHYECKAA XHMHA 
E. A. PAJIAINMH u B. M. TATEBCKHU 


K ABJIEHHAAM ®OTOrPA®HYUECKOLO OBPAUWIEHHA 


®OTOPPA®HYECKOE OBPALLEHHE MPH OJHOBPEMEHHOM JIEHCTBUK 
AJIMHHOBOJIHOBOrO H KOPOTKOBOJIHOBOrO CBETA HA ®OTOCJION 


(IIpedcmasaeno axademuxom II. A. Pe6undepom 380 I 1956) 


Hs3zectuo, uro cboTorpactbuyeckoe odpamlenue («comspusalus») Ha6moqaer- 
CA TIpH AelicTBHu Ha thoTOCOli KaK KOPOTKOBOJHOBBIX, TaK HM JWIMHHOBOMHOBbIX 
imyuel (1,7). 

CorsacHo Tak Ha3bIBaeMOH KoaryJAUHOHHOH TeopHu conapusanun (3°), 
AKTUBHOCTb CepeOpAHbIX 3aposbluel 3aBHCHT OT HX pa3sMepoB. IIpH mpoxomKu- 
TeJIBHOM JleHCTBHH CBeTa IPOHCXOAUT yKpynHenuve 3apObIIlel HB CBA3H C STHM 
MOTepA UX KaTaJMTHYeECKOH AKTHBHOCTH. CleqCTBHeEM ABJIACTCH NaeHue MpoAB- 
JICHHOM WOTHOCTH (oTorpaduyeckoro H300paxXeHUA pW LOCTATOYHO GOJIbINNX 
SKCMOSHILUAX. 

C TOUKH 3peHHA TeopHu peOpomMupoBanusa (1:78) NoTepx KaTamHTMYeCKol 
AKTHBHOCTH WeEHTPOB MpOABJICHHA IIPHCXOMHT BCJIeACTBHE OOpalleHHA Mporecca 
poTomH3a Opomuctoro cepedpa. IIpuH AWHTebHBIX S9KCHO3HILHAX OCBOOO*Kato- 
WuHcA B pe3sysbTaTe (pOTOMH3a OPOM pearupyeT C MOBEPXHOCTHBIMH IeHTpaMH 
/YYBCTBHTeJIBHOCTH H TCM CaMbIM YCTpaHAeT HX AKTHBHOCTD. 

VHoe o6bacHenue mpequomuan C. T. Dpexnmuan u I]. B. Metixaap (*) aaa 

“ABJICHHA OOPAaleHHA B KpacCHbIX H HH*PpakpacHbIxX syyax. 
- CormacHo pa3BuTpm IT. B. Metixaapom (°) npeycTaBmeHuaM, Kaxkou WHHe 
‘BOJIHbI KpaCHOrO CBeTa COOTBETCTBYeT ONpeAeIeHHOe «paBHOBeCHoe» 3HayeHHe 
‘TIWIOTHOCTH MOYepHeEHHA, pH KOTOPOH CKOPOCTb «paccacbIBaHHA» CKPbITOFO H306- 
‘PaxKeHHA CTAHOBHTCA PaBHOli CKOPOCTH ero OOpas0BaHHA. C yBeMYeHHeM JJIMHbI 
‘BOJIHbI CKJIOHHOCTb K OOPa30BaHH!O H300paxKeHHA MayaeT, H B CHJIY 3TOrO 3Ha- 
Y€HHeE “paBHOBeCHOHM» TJIOTHOCTH YMeHbIaeTcA*. 

IIpu mpogomkuTebHOM JeHCTBHH JJIMHHOBOJIHOBOrO CBeTa MpOHCXOAMT He- 
IIpepbIBHoe MayeHHe YYBCTBHTEIbHOCTH (POTOCIOA K KpacHbIM H MH(pakpacHbIM 
JY4aM, 4TOMpeMATCTBYeT C TOUKH 3PCHHA ABTOPOB HacTYIJIeHHMIO «paBHOBeCHOr oO» 
COCTOAHHA H BbI3bIBAeT TOABJICHHe OOpallleHHA. 

Ji yTOUHeHHA MeXaHH3Ma OOpallleHHA B JJIMHHOBOJIHOBbIX JyyaxX HaMu 
Oba MpeAIPHHATA MOMbITKA YCTaHOBHTb CBA3b MEXKLY OObIIHOH CoMApUsayneH 
MW OOpalleHHeM B KpacHbIxX WH MHpakpacHbIx Jyuax. C stoi Wembio B HacTosuel 
padoTe H3yYaIHCh ABJIEHHA OOPalleHHA TIpH OMHOBPeEMeHHOM JeHCTBHH Ha (poTo- 
culo CMecH KpacHBbIxX HW (pPHOMETOBBIX Jel. 

B KayecTBe CBETOUYBCTBHTEIbHOFO COA ObIIH HCHOJb3OBAHbI OObIYHBIE Wa- 
MOSHTHBHbIe€ [laCTHHKH C MMHHMaJIbHOM CBeETOUYBCTBHTeJIbHOCTbIO K J\JIHHHO- 
BOJIHOBbIM sly¥aM cmekTpa. McTouHHKoM cBeTa CAyKUIa MaMa HakasNBaHHA 
MoulHocTbIo 500 BT c IBeTOBOH TemmepaTypo2800°. Jlamma Haxousach Ha pac- 
ccroaHun 50 cM OT COA; AHTeIbHOCTb OCBeMeHHA MeHAMacb oT | MuH. Jo 8 H 


6ouiee WacoB. 


* Bnaskve mpeqcTaBsleHHsa HeCKOJIbKO paHee pa3BHTbl B paooTe Beso u Kogna- 


‘Consndtb (2°). 
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[IposBeHHe MpOBOAMIOCh B MeTOJ-PHAPpOXHHOHOBOM UpoABUTeuTe Un6u- 
cosa (4)B repmocrare ripu 20° B TeveHue 6 MHH. IInorHocTH CeHCHTOrpaMM IIpo- 
MepsAJIMCb Ip MOMOULMNpoTOseKTpHyecKoro (oTomeTpa. ; 

HeoOxouMbIii CNeKTpasIbHbIit cocTaB JelcTByIOWlero H3yYeHHA BbIAeMACA © 
IIpH MOMOMLM TpeX CJCKTHBHBIX CBETOPHATPOB PUoMeTOBOTO, OPAHAKCBOTO Mh” 
KpacHoro IBeTa C MaKCHMYMaMH IPOMYCKaHud, COOTBETCTBEHHO, BOSJe 400, 
580 u 650 Mp. Kpome Toro, Aa MomHoro OTAeNeHHA HHpakpacHbIxX AyueH HC- 
MOMb30BaH TaKKe TenOBOH (HubTp. 

3aBHCMMOCTH IWIOTHOCTH MoOYepHeHHA OT JorapHdMa BpeMeHH OCBEeLICHHA 
IPH paSAeIbHOM AeHCTBAM OPaH?KeBbIX H KpaCHbIX JTyYeH MpeACTaBJeHbI Ha PUC- 1. 


s 
iS 
s 
Q 
8 S 
S 
= 
0 zs , 
OTs of 4.~(6CK:SCSG«NOL4 mun Ga 2 # ee 2 mute 
” fIpoGomkumenbuocme skenosuguu /IpoComkumenbHacine IKCMOjUGU 
Puce. 1 pure. 3 


Puc. 1. Pororpaduueckoe OOpalileHHe B JJIMHHOBOJIHOBEIX y4¥ax. a — OOpallleHwve B KpaCHbIx 
myuax, 6 — oOpallijenHe B OpaH>KeBbIX JIyyax 


Puc. 2. Pororpadugeckoe OOpalleHHe Mp OJHOBPeMeCHHOM JeHCTBHH KpacHbIX H PHOMeTOBBIX 
nyyet. L[uppl Ha pucyHke O3HayaIOT OTHOCHTeJIbHYIO HHTCHCHBHOCTb NpHMecH 
(uOeTOBLIX syueH 


3ylecb KpHBan @ NosyyeHa 3a OPaHXKeBbIM (PHJIBTPOM, KpHBaA 6 — 3a KpaCHbIM. 

MurepecHo OTMeTHTb, UTO POPMa KPHBOH NoAoOHa OObIWHOM KPHBOH NovepHe- 
HUA IA CbOTOCIOA C OOMbUIOH CKJIOHHOCTbIO K COJApH3aluu. C yBemMyeHHeM 
JJIMHbI BOJIHbI OOpaljeHvHe HaCTyNaeT MPH MeHbIUMX IOTHOCTAX NOYepHeHUA. 
«PaBHOBeCHoe» COCTOAHHe He BOSHMKaeT. 

@MopMa KpHBOM MOYepHeEHHA CoxpaHAeTCA IpH HaNMYMH MpHMecH KOPOTKO- 
BosHoBoro cBeTa. Ha puc. 2 MoKa3aHa Cepia KPHBbIX NOYePHEHHA, NOMyYeHHaA 
IPH OMHOBPpeMeHHOM AeHCTBHM Ha (OTOCMOH CMeCH KpacCHbIX H CPHOJIETOBLIX Jy- 
ye. W{ureHcuBHocTb (vouleTOBOrO cBeTa YBeJIMYMBalacb B  OTHOIWeHHH 
0:1:4: 16:64. Hs puc. 2 BuqHo, YTO yBeIMYeHHe HHTCHCHBHOCTH (buoseTO- 
BbIX JIyuelH MPHBOMUT K HEIMpepbIBHOMY BOSPaCTaHHWO IJIOTHOCTH HovepHeHHA. 
XapaktTep oOpallleHiA MPH STOM MOMHOCTbIO COXpaHsAerca. 

OOpaniaeT Ha ceOA BHHMAHHe TakxKe HEH3SMEHHOCTb NOMOMKCHUA MAKCHMyMa 
Ha KPMBbIX MOYPHEHHA C YBeJMYeHHEM Mp OUeHTHOrO CosepKaHUA (PU OETOBLIX 
wiyuen. 

Hanmune pe3ko BbIpay%KeHHoro OOpalleHiA pH OHOBpeMeHHOM JelicTBHH 
Ha (poTocsol AJIMHHOBOJHOBOrO H KOPOTKOBOJHOBOrO CBeTa HU MoOWHOe MOoOoue 
OOpalleHH10 B JVIMHHOBOJIHOBBIX JIyYaX FOBOPAT O TECHOM CBASH MEY OObIMHOM 
COMAPH3alNeH HM OOpalleHHeM B KpacubIx Wyyax. MoxKHO Mpesuouarath 61H3KHH 
HH CAHHbIM MeXaHH3M OOOHX ABJIEHHH. 

B cBa3H C STHM M€XaHH3M OOpallleHHA B JMHHOBOWHOBBIX wyyax (2) mpey- 
CTaBJIACTCH MaJIOBEpOATHBIM. 

JleicTBuTeIbHO, OOpalleHHe pH OHOBpeMeHHOM JelicTBuU Ha cboTocs10H 
(PHOMETOBLIX HM KpacHbIX JIyYeli HeIb3A OObACHUTh NaleHueM YBCTBUTeJIbHOCTH 
(boTocIoA K KpaCHbIM JIydaM B Npomecce SKCHO3HUMM, HOO NOYepHeHHe co3jaeT- 
CA IIPCHMYWLeCTBEHHO (PHOJETOBbIMH JIYYaMH B OOMACTH COOCTBeHHOrO Morsorle- 
HHA OpomucToro cepedpa. 

C Apyrol cropoubl, BOSMOXKHOCTh HeMpepbIBHOrO Nepexoya oT oOpallleHus 
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}OAbKO B KpaCHBIX JIydaX K OOpalleHMio pu elicTBHH CMecH KpacHbIX H (pHoue- 
S OBPIX JIYYCH, MOMHOe MOMOOHE XapakTepa oOOpalleHHA, HeEH3YeHHOCTh TMooOKe- 
y{4st MaKCHMyMa Ha KPUBbIX NOYepHeEHUA HT. J. AemaloT MaNOBePpOATHBIM Hasu- 
pve pasIMYHOrO M€XAHH3Ma STHX ABMeHMH. OTcoqa BbITeKaeT, YTO OOpatlenve 
> Kpacubix Jlyyax, oOpailenue mpu JelicrBuu cMecu wyueli H, HaKOHell, OObIUHAA 
PONAPHSAUMA HMCIOT, NOBHAMMOMY, OM3KY1O WIM eUHyIo TIpUposy. 

HaOmogapuieecst oTCyTCTBHe COCTOAHHA «paBHoBecuiay He cormacyeTca Cc He- 
|SOTOPBIMH APYrHMH ONbITHBIMH aHHbIMU. Tak, eme TpuBeann (12) o6HapyxKUu, 
TO KPHBDHIe NOvepHEANA (OTOCOA NOCHE AOMOHATEMbHOTO OCBeLeHHA KpaCHbIM 
-BETOM HepeCeKaloT HCXOAHY!O KPHBY!O B OAHOH ToUKe. SOTO ABMeHHe HaGwONa- 
Tocb Takxe ®. JI. Bypmuctpospm (1%), Poprmunnepom u Ap. (*4). Ero MoxkHO 
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Puce. 3. Bausuve mpexBapuTenbHoi sacBeTKH GeJIbIM CBeTOM Ha ABsIeHHe 06- 

palileHH B CMeCH KpaCHbIX H uHOMeTOBBIX syyell. J —6e3 NpeyBapHTenbHOH | 

3aCBeTKH, 2 — 3acBeTKa 0.ceK., 3— 10 cex., 420 cex., 5—40. cex., 6—80 
cek., 7—160 cex. 8—320 cek. 


Puc. 4. Jleficrsve BTopHuHoro O6yyeHHA KpacHbIM CBeTOM Ha (OTOCJOH, 9KC- 

TIOHHPOBaHHbIH B OesIoM cBeTe. J/—nouepHeHHve O6e3 MONOMHHTeNbHOrO OOJy- 

YeHHA KpacHbIM cBeTOM, 2— oO6sTyueHHe KpacHbIM cBeTOM 2 MHH., S—4 Muu, 
4—8 muu., 5—30 muu., 6—120 mun., 7—240 mun., 7 8—480 uu. 


OOLACHHTb TOIbKO HCXOAA H3 MpefcTaBeHHH O BOSHHKHOBeHHH paBHOBeCHOrO 
coctosHua. JelicTBuTebHO, JOMOJHHTebHOe OOyYeHHe KpaCHbIM CBeTOM 
BBISbIBAeT IOBbILICHHE IIOTHOCTH MpOABJICHHOrO H300paxKeHHA, eCJIH ee HCXOMHOE 
3HayeHHe ObIIO MeHDBINe «paBHOBeCHOM», H paccacbIBaeT CKpbITOe H306paxKeHHe 
Np Oosbwel HCXOMHOH MoTHocTH. Touka MepeceyeHuA KPHBbIX COOTBETCTBYeT 
BeJIHYHHE «PaBHOBeCHOM» IJIOTHOCTH (9,1). 

®. JI. Bypmuctpospm™ (1%) 6blo0 HellocpeACTBeHHO OOHapy2KeHO «paBHOBec- 
Hoe» COCTOAHHe Ip JelicTBHH KpacHoro cBeTa IPH yCOBHH IpeBapHTebHOH 
3aCBeTKH (pOTOCJIOA CHHHMH JTyyYaMH JO BEHUHMHbI «paBHOBeCHOM» MOTHOCTH. 

C wWesbiIO BbICHCHHA IPHYHHbI STOFO MpOTHBOPeuHA ObIIO H3YYeHO BMAHHE 
MpeBapuTebHOl 3acBeTKH OeJIbIM CBETOM Ha ABJICHHe OOpaleHuA pu eHcTBU 
cMecH KpacHbIX H (:pHoJIeTOBLIX yyeli. PesysbTaTbl OMbITa MpejcTaBJIeHbl Ha 
puc. 3. Kpuppie oTMualoTca TOuIbKO BeJIMYHHOM MpelBapuTeIbHOH 3aCBeTKH, 
KoTopad yBeMunBaach B OTHOMeHHH 0: 1:2:4:8: 16:32: 64. OOpamlaer 
Ha ceOA BHHMaHHe TOT (pakT, YTO IPH MMOTHOCTH MpeABapHTebHOM 3acBeTKH, 
cilerka MpeBbillalolleH MAaKCHMaJIbHY!0 IJIOTHOCTh MOvepHeHHA pH MeHcCTBHH 
CMellaHHoro cBeTa, HacTyaeT cBoeoOpasHoe BpeMeHHoe «paBHoBecHe» (KPH- 
Ban 4). 

TakuM o06pa30M, JM BO3HHKHOBeHHA BPeMeHHOrO «paBHOBecHs» HeOOxo- 
JUMa TIpeBapuTebHaA 3acBeTKAa (POTOCIOA AKTHHHUHBIM CBETOM. ITOT BbIBO] 
MOJHOCTbIO YCTpaHAeT OTMeYeHHOe BbIIe KaxKymleecd mpoTuBopeye. Posb 
MpeBapuTeIbHOH 3acBeTKH B onbirax Tpupesmu, D. JI. Bypmuctposa u Ap. 
Wrpasa OCHOBHAA SKCHOSHILMA OeJIbIM CBeETOM. 
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®. JI. BypmucrpoB He o6HapyxXHJI BpeMeHHOrO XapaKkTepa «PaBHOBeCHA», 
OYeBUHO, B CHY HeOCTaTOUHOH MpOROMKUTEMbHOCTH SKCIHOSHUMH KPaCHBIM 
CBeETOM. fd eo: 

Ha puc. 4 JaHbl KpMBble, MOJyYeHHbIe NyYTeEM SKCMOHHPOBaHHA (poTocs1ost | 
GeJIbIM CBETOM IO LKaJIe BPeMeHH C Mocs AYIOULHM OOWMM OOJIyYYeHHeM KpaCHBIM © 
CBeTOM C pa3JIMYHOH MposouxKUTeTbHOoCTHIO. KpuBbie movepHeHHs otociaas 
Mocle JONOMHHTEIbHOrO. OCBEMeHHA KpaCHbIM CBETOM CHayaJla €HCTBUTEbHO 
MepeceKaloT HCXOAHY!O KPHBYO B OAHOH ToUKe. IIpu RocTaTOYHO NpOMOJKUTEIIb= 
HOM OOJIYYeHHM paBHOBecHe HapyluaeTcA, H MepeceyeHHA B OAHOU TOUKe yxKe ual 
Ip OHCXOJUT. . 

B 3axksoueHe CIeLYeT OTMETHTh, YTO MOJYYCHHbIe JaAHHbIe O BAMAHHM Tpel-— 
BapHTeJIbHOH 3acBeTKH Ha (poTorpadHyecKoe oOpallleHHe B KPaCHbIX JIy¥ax 
CBHJCTeJIbCTBYIOT O BOSMOXKHOCTH HelipepbIBHOrO Mepexofa OT COMAPHSalHH 
B KpaCHbIX slyuax kK aBuleHHIo Tepmena. JlelicrBuTeibHOo, KpuBan I (pic. 3)- 
IpeAcTaBAeT COMAPH3aNMlO B KpacHbIx syyax. Kpuspie 5, 6, 7 ABAAIOTCH THR” 
TMYHBIMH JIA sBeHHA Tepes. | 


Mockoscekuit rocyapcTBeHHbIt yHHBepCuTerT Tocrynuso 
um, M. B. Jlomonocosa 27 I 1956 
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Jlokaann Akanemun HaykK CCCP 
1956. Tom 109, N 2 


@®HSHTECKAA XHMHA 
J. 1. JOBBIUHH u T. &. IEJWIMHCKAS 


K BOMPOCY OB YAEJIBHOH KATAJINTHYECKOM AKTHBHOCTH 
AJIKFOMOCHJIHKATOB 


(IIpedcmasazeno akademuxom A. H. Tepenunoim 16 XI 1955) 


“B autTepatype uMeioTcaA yKa8aHHA Ha OLHOPOAHOCTh HM Ha CXOACTBO PyHKuHl 
ACTIPeACJICHHA AaCOPOUMOHHBIX H KaTAaJIMTHYCCKHX WEHTPOB MOBepXHOCTH auiio- 
ocHIMKaToB. CorsiacHo jjaHHbmMm A. B. Kucenepa (+), adcomoTHBle H30TeEPMbI 
{copOunH a3s0Ta H MeTHJOBOrO CNMpTa Ha Pa3sIHUHbIX CHINKareAX, KBapue 
-AJIOMOCHJIMKaTax CoBMaawT Apyr c Apyrom. 

B paoote A. B. ®pocta c corp. (*) IpH ucceqOBAHHH OTPaBJIeHHA aJIOMO- 
AJIMKaTOB KaTHOHAMH LeJIOUHBIX H WeJIOUHOSeMEVJIBHBIX MeTaJ10B (Na u Ca) 6bI10 
SHapy2Xeuo, YTO AKTHBHOCTh KaTaJIH3aTOPOB MaaeT MPHOIH3UTEIbHO JHHEHHO 
| YMeHbINeHHeEM TIOBeEPpXHOCTeH KOHICHTPalHH YMOMAHYTHIX KaTHOHOB, UTO 
Ka3bIBaeT Ha OJHOPOAHOCTh MNOBEPXHOCTH KaTasH3aTopa. 

B paoore A. B. Aradouosa u M. A. Kamuxo (?) Joka3biBamocb YTO KaTasHTH- 
CKad AKTHBHOCTb C€HHHUbI JOCTYNHOM MOBePXHOCTH aJIKOMOCHJIMKaTHbIX Ka- 
ANH3ATOPOB MpakTHYeCKH OAMHAKOBA JIA PAA OOPaslOB CHIbHO OTMMUAIOULAX- 
MOXY COOOH No MOpHCTOCTH HU YAeJbHOH MOBepXHOCTH. ITOT BeCbMa HHTepec- 
BIM Pe3yJIbTAaT 3acCJy2XHBaJI IpPOBepKH HW NOATBep»xKeHHA. Onpeyesenne BewH- 
HbI YJ{@JIbHOH MOBEpXHOCTH, KaK Ha 3TO YKa3bIBalOT ABTOPbI PaOOTbl, HOCHJIO 
pHOHKeHHEIH Xapaktep. C Apyrol CTopoubl, pacueT BeJIMYHHbI JOCTyNHOK 
OBEPXHOCTH NPOH3SBOAHJICA IPH YUpoOwlarouleM MpeANoNO*KeHUH, ITO BeJMYHHA 
JIe@JIbHOH MOBepXHOCTH Me@JIKHX Top (ysIbTpalop) cocTaBJseT Taky}!0 %*Ke Jow1o 
ce yesIbHOH MOBepXHOCTH, Kaky!O OObEM STHX Mop CocTaBJIAeT OT OOmero 
ObemMa nop. Bowee TOUHbIM ObIIO Obl BHIUHCJIAT BeJIMYHHY MOCTYNHOH MOBepXx- 
‘OCTH, HallpHMep, Kak pa3HocTb OOMeH YebHOH MOBepXHOCTH HU MOBepXHOCTH 
lemKHX Top. IlocmeqHorO JerKO BbIUHCJIMTb H3 JaHHbIX Tad. 2 WHTHpyemolu 
aOOTbI 110 PopMyure. 

S Oe or (arcane) (1) 


FAbTPANOp —— Agiyop 3 : 
eae 100 v, 5.10-10 \cm® KaTanm3aTopa 


[OYYeHHOl B MpeATONOKeHHU, ITO cpefHAA BeIMYMHA Paluyca yAbTpanop 
)aBHa IIpHOMHSHTeMbHO O A. 

' OTHOCH AKTHBHOCTS KaTaJIH3aTOPpOB K YTOUHCHHbIM TaKHM IlyTeM 3HaveHHAM 
,eIMUHHI JLOCTYMHOM MOBepXHOCTH KaTaJIH3aTOPOB, MBI NOJLYYMM YTOUHEHHBIe 
HauCHMA BEHUHHbI AKTHBHOCTH CMHUUbI WOBepXHOCTH. Onn OYAYT pacxoUTb- 
“A MEK Cobol yxe He B 0,125/0,097 = 1,29 pasa, a B80, 316/0,150 =" 2, I’ pasa. 
[akoe pacxox[eHHe, He OO€CIEHHBAA MO/HOCTHIO BbIBOAa ABTOPOB 00 O/HHAKO- 
J0CTH BCJIMUHH YeJIbHOM AKTHBHOCTH H3YYCHHBIX KaTaJIM3aTOPOB, YKaSbIBaeT, 
IHaKO, Ha HEOOXOAMMOCTh JasbHeliwero YTOUHEHHA HaOJOMaeMbIX ABJICHHH. 
Z0npoc 06 OAHOpOAHOCTH (pyHKUMN paclipeseNeHHA AKTHBHBIX WeCHTPOB H HeH3- 
fCHHOCTH CBOHCTB MOBepXHOCTH AJIIOMOCHJIMKATHBIX KaTaJIH3aTOpOB MpeAcTaB- 
ifeT OOOH MHTepec KaK B HayyHOM, TaK HM B MpaKTHYCCKOM OTHOMICHHH. 


* B o6o3Ha4veHHAX aBTopoB: P — NOpucTOCTb, UV, H U,— COOTBETCTBCHHO, oObeM yuJb- 


rpanop uM O6ulHH OObeM Top. 
304 


TIpeqcraBiaeT Takx%Ke MHTepec BOMpoC O TOM, B Kakol Mepe OHOPOMHOCTD 1 
MOCTOAHCTBO CBOHCTB IIOBEpXHOCTH AJIOMOCHJIMKATOB COXPaHAIOTCA IIpH H3Me 
HeHHM MOpHCTO CTpyKTYpbI OOpasioB, IpH UX TEPMHYCCKOM CTapeHHH H T. I 
C wembio H3yYeHHA MOCTOAHCTBA CBOMCTB MOBePXHOCTH aJIKOMOCHJIMKAaTHBbI, 
KaTaIW3aTOpoOB HaMM ObWIM McceoBaHbl TPH OOpasila CHHTCTHYECKUX aJIOMO 
CHJIMKaTOB OMMHAKOBOrO CocTaBa, HO pa3sJMYaBIIMecA Mexy CoOoK MOpHcrTol 
cTpyKTypolt M HacbimHbmM BecoM. Mx KaTamuTH4eC 

com Y/auH. Kad AKTHBHOCTb W3yyalacb Ha MpuMepe paciaj 
be W30NpomusGeH3oa (KyMOsa) B MpoTOYHol cucTe 
me up 400° npn ckopoctax nogayu 1,1- 


: 1,2 cm’kyMona/uac-cm® KaTamM3aTopa. OObeM ka: 
24 Talu3aTopHot 30HbI 10 cm®. Mepod cKkopocti 
peakIlHH Cuy2KMla CyMMapHasd CKOpocTb o6pa3o0 

0 BaHHA TasooOpasHbIxX UMposyKTos. IlopucTaa cTpyk: 


W YW 4 < 
gprs: es Typa U3ydaJlacb MOCpeCTBOM H3MepeHHA H3OTEPN 


Pp aylCopOuHH mapoB OeH3071a mpH 16,5° BosIOMO: 
uc. 1. S3aBucuMocTb ckopo- ij 
crm o6pasopanua Kymona W M€TPHYECKUM MeTOJOM. BenuyuHa yebHOW 0 
oT cOmleli noepxnoctu Kata- BePXHOCTH oMpesemaacb Mo cbopMyse Bpyuayapa, 
susaTopa LS = ASV Qmmetta u Temmepa. 

B ra6n. 1 npuBeyeHbI pesyibTaTbI W3MepeHHh 
CKOPOCTH KP€KHHra KYMOJIa Ha 9THX Ke OOpasllax aJIOMOCHHKAaTOB: JaHHBIe, 
XapakTepH3YIOllHe TMopHcTy!o CTpYKTYpy OOpa3siloB H BeHUMHBI UX YebHO! 
NOBepXHOCTH; 3HAYeCHHA BeHUHHbI OOWeH MOBEPXHOCTH KaTaJIM3aTopa, 3aCbh 
MlaHHOrO B peaKTOP, PaBHble MpOM3BeeHHIO BEJIMYHHbI yAebHOU MOBepXHOCTH 
o6pasua S Ha HacbilHolt Bec A u o6beM 3acbINKH KaTasmu3aTopa V = 10 cm?, a 
TakoKe BEJIMYHHbI CKOPOCTH ra3000pa30BaHHA Kak HelocpeACTBeHHO HaGw1ofae: 
MbIe Ha OMbITe, TAK HW OTHECeHHbI€ K CAMHMWEe BeCa HCIIbITyeMoro KaTaJIH3aTopé 
HW K BeIMUMHE CyYMMapHOM MOBepXHOCTH 3arpyKeHHOLO B peakTop oOpasua. Ha 
puc. | cKopocTb peakUHH pescTaBseHa B 3aBHCHMOCTH OT BeJIMYHHbI MOBepX: 
HOCTH NOPUHH KaTasu3aTopa, 3arpyKeHHolt B peakTop. Kak BuyHo Ha puc. I, 
SKCINePHMeHTAJIbHbIC TOUKH JeKaT Ha UPAMOH, HAyUeH B Hadae KOOpAHHAT. 


Ta 601 Pm ae 


Iluametp nop Bs A Pacmpezenenue z CkopoctTb o6pa3. ra3a 
o6bema nop B /y 2. B CM3/MHH 

& Hacpinu. A 

& Mg 30— Bec ae 

8 S| 39 150 | 450 or30| Nor ee nator 

i pice) . 5 a Sf, Ha 1 mM? yo 

& 9 Ao ue Bg o6m. 2 

s 30 A 150 A .ea “ |KaTasId-) nopepxH. 

ig O6ObembI Nop B cM3/r & ae 3aTopa 

2 Oe 
6-x | 456 | 0,262] 0,106] 0,368] 74 29 0,75 | 3420] 10,5 | 4,4 |3,06-40e 
8-H 282 | 0,173] 0,024) 0,197] 88 ey 0,83 2340 7,14) 0,86 | 3,05-10= 

14-% 496 | 0,252] 0,173] 0,425] 59,5 | 44,5 0,66 3280 | 10 1,53 | 3,06-10- 


Takum 06pa3oM, CKOpocTb KaTaJIMTH4ecKoro KpeKHHra KyMosa Ha H3yyeH 
HBIX AJIOMOCHJIMKATHBIX KaTas3aTopax IpsMO MpOMopuHoHabHa CyMMapHol 
MOBEPXHOCTH HCHbITyeMoro oOpas3iia: 


W= KSVA, (2 


rye W —ckopoctb rasoo6pazosannsa (cm? rasa/mun., K = 3,06-10°3 — Kou 
cTaHTa CKOPOCTH peakUMM, PaBHas CKOpOcTH rasooOpasoBaHuA Ha | mM? NoBepx 
HOCTH KaTaM3aTopa upu 400° uv armoctbepHom jaBuenuu; S —yjenbuaa m0 
BEPXHOCTh KaTawHsaTopa (M?/r), A — HacbinHol yenbHbli Bec KaTaJIH3aTopé 
(r/cm*), V — o6nem peakuMonHoro pocrpancrsa peakTopa, 3aloHeHHbIM Ka 
TaJIM3aTOpoM (cM). 
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Orcioga cefyer, 470, B Coracuu c pesybratamu A. B. Aracouosa u M. A. 
WIHKO, KaTAJIMTHYCCKAA AKTHBHOCTh CAMHHLbI OCTYNHOH NORepXHOCTH ((byHK- 
A pacipekeeHHA WeHTPOB MOBepXHOCTH MO AKTHBHOCTH) AJIIOMOCHJIMKaTHbIX 
TaJIM3aTOPOB MO OTHOWCHHIO K KPeKHHry KyMosa OMHAKOBA Y BCeX TPeXx H3- 
CHHBIX OOPaSOB, CH/IbHOOTJIM TalOUlHXCAMEKAY COOoli M0 MopucTol cTpyKTYpe, 
€JIbHaA NOBepXHOCTb OOpasiia 8-K paBHa 282 m?/r, BTO BPeMA Kak ylebHaH 
B€PXHOCTb OOpasuia 14-K ocruraeT 496 m?/r. 

M3 ckasannoro cnefyet, YTo Mepoli KaTanHTH4eCKOli aKTHBHOCTH A aJIOMo- 
WMKATOB JaHHOrO XHMHMYECKOPO COCTaBa B OTHOWEHHU KpeKHHTa yrseBoopo- 
B ABJIACTCH MPOH3BeeHHe YAeIbHOH NOBepXHOCTH OOpa3ita Ha ero HacbINHOli 
os 


JlennurpagzcKnit Tlocrynusto 
Hay4HO-HCC/IEAOBAaTeIbCKHH HHCTHTYT 12411955 
0 nepepaOorke HepTH H MOsyYeHHIO 
MCKYCCTBEHHOrO 2KHAKOFO TOMNIHBA 


UHMTHPOBAHHAA JIMTEPATYPA 


1A. B. Kuceuaes, C6opx. Merogpt nccneqoBaHuaA CTPyKTYPbI BbICOKOMNCMepCHEIX U 
ucetHix tem, 43g. AH CCCP, 1953, crp. 86. 2? A.M. Banaog, MU. B. Hanesus 
ip., AH, 78, Ne 3, 509 (1951); K. B.- Tonunesa, H.®. Mockoscxaa, JAH, 101, 
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Aornager Akagemun nayx CCCP 
1956. Tom 109, Ni 2 


BHOXHMHA 


C. i. BAJAXOBCKHA u H. H. JIPO3JIOBA 


K BOTIPOCY O MEXAHH3ME JIEACTBHA KAPOTHHOU)IOB 
(BHTAMHH A, PETHHEH H ME/JIb) 


(IT pedcmasaeno akademuxom B. A. Ineeaszapdmom 20 IV 1956) 


Hccuieqopanve poulW Me H ee 3HaYeHHA B OpraHusMe MpejcTaBaneT HNTepec 
Np H3yYeHHH MeXaHu3Ma JeHCTBUA KapOTHHOUAOB, MOCKOJbKY pA Xapakrep- 
HbIX MposBseHHl A-aBATaMHHO3a 3acTaBJAeT NpeANoMaraTh HapyiueHve Mequoro 
oOMeHa. Tak, HallpHMep, MOKa3aHO, YTO Y XKHBOTHBIX, JIMINCHHbIX MeJM, Kepa- 
THHU3aUMA (MIpeBpalleHve NpoKepaTHHa B KepaTHH) B BOJIOCAHBIX PomMKynax 
CHJIbHO 3ajlepxKHBaeTCA B pe3yJIbTAaTe 3aMeVICHHA KaTaNH3up\eMOoH MefbIO 


| peaKUHu 


. pylleHHe pa3sMHoKeHia, 


IipeppalieHHA THOJOBbIX Ypynll B 
WucyibipuyHble; BBeeHHe MeN B OpraHH3M H 
axe MecTHOe IIpHMeHeHHe Me BOSBpallaeT 
KepaTHHu3alnio K Hope (1,7). BpicKa3bIBaJsIHCcb 
IIpeANOMOXKeHUA O CYLIECTBOBAHHH Mejbcosep- 
2*Kalero PepMeHTa, Urparollero POb B Mpowecce 


| KepaTHHh3allnu. 


TIpuHxATO CUuHTaTb, YTO KcepoTasibMHA, Ha- 
TopaxKeHHA SIHTeIHA 
pala opraHoB HM BOSHHKaIoulaA OTCIOJa MOBbI- 
IN@€HHAA YYBCTBHTeCJIbHOCTbh K HHPeKUMH ABJIA- 
FOTCA Pe3yJIbTATOM Ipolecca OPporoBeHHA SIIHTe- 
JIMaJIbHbIX KJIETOK H HX MocsesyiouleH JecKBa- 
MalHu (*). 

Pa6oTaMH Ha TKaHeBbIX KYJIbTypaxX MoKa3a- 
HO, 4TO BBeeHHe OOJbINHX KOJIMYCCTB  BHTa- 
MuHa A B MUTAaTeJIbHYIO KHAKOCTh yrHeTaeT 
KepaTHHH3alulo, KoOTOpad BosBpalilaeTcH Kk 
HOpMe [pH HOpMaJIH3alMH CoOcTaBa IMTAaTeJIb- 
HOH »KHKocTH (‘). 

TIpeqpiqyuiumMu padoraMu Oblo NokKa3saHo 
HalWuHe AaHTarOHH3Ma Mexjly KapoTHHOKamMu 
u Cu. IipumMepomM MorKeT CJlyKHTb TO, UTO Ka- 
TaJIMTH4YeCKa AKTHBHOCTb Me — CIOCOOHOCTb 


Sse 


S 


S 


Okucnen. ackopbunobaa k-ma 


S 


(4 4 


Puce. 4. Bouauue puramuna A na 
KaTaJIHTH4¥eCKOe OKHCAeHHe act 
KCPOHHOBOH KHCOTHI Membio. Yc- 
JOBHA onbita: pH 6,8; fF = 22°; 


6 yae. 


MOJISAPHbIC OTHCIUCHHA: acKopOH- 
HoBan KHcoTa 10 000, BHTamHH 

50, Memb 1. J — ackop6unoBaa 
KucsotTa (2 ma, 0,02 M) + megb 
(0,256 ma, 0,4 mr% pacTBop cynb- 
cbata); 2—acKkcpO6nHoBaA KucuoTa 
(2 wa, 0,02 M)+menp (0,256 ma, 
0,4 mr % pacTBop cyabiata) + By- 
tamuy A (3 ma, 1,9mr%); 3—ac- 
KOopOvHOBaA =6©KMCIOTa «(2 Ma, 

0,02 M) 


e€€ AaKTHBMpOBaTb HEKOTOPbIE OKHCJHTCJIbHbIe 
MIpouecchl, HalpHMep OKHCeHHe aCKOPOHHOBOHM KHCJOTbI — TOPMOSHTCH KOlI- 
JIOMHbIM KapoTHHOM. AHaslorHyHoe TOpMoxeHHe HaGJlOJaeTCA H B OTHOLICHHH 
MeHbIX (pepMEHTOB, a HMCHHO acKopOHHoKcHAasbl (°,°). 

B HacToslleM HCCuIeOBaHHH MbI 1OKaKeM, YTO TOPMO3HTb AKTHBHOCTb Me 
Kak HOHHOMi, TaK H CBA3AHHOM Cc GeKOM, HallpHMep B MosieKysie (PepMeHTAa, MO- 
2KeT HE TOJIbKO KapOTHH, HO HM (pparMeHTbl ero MOWJIeCKYJIbI — BuTaMHH A 4H peTH- 
Hen. Ham mpefcTaBsetca, YTO 9TH OMbITbI MOrYT CHOCOOCTBOBaTb IOHHMAHHIO 
MexaHu3Ma JlelicTBua BUTaMHHa A WM BOSHHKHOBeCHHA HeKOTOPbIX NPHSHaKOB 


A-aBuTaMHHo3a. 
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ONbITbI CTABHJIMCb C BOJHO-KOJJIOHHbBIMH pacTBopaMu BuTaMHHa A 4H peTH- 


Heua. ACKopOHHoBad KHCMOTa onpesemAsach THTpOBAaHHeM HOJOM. ae 
Ileppaa cepua ONbITOB Oblia MocTaBseHa C KOHIeHTpaTOM geht ' 
nepxauum | 000 000 u. e./r. BoqHO-KOJWJIOMAHBIN pacTBOp BUTS rOTOBHII 
cA TEM Ke CMOCOOOM, 4TO MH BOMHO-KOJJOMAHbIM eae (°). PacrBop peTuHeHa 

a6oTe (“). 
Homyuaica 10 cnocoby, OMMCaHHOMY B P 
. } TbTh Cc BUTaMUHOM A.B cepuo KomOoueK OMMHaKOBOrO pasMe 


pa HM OObEMA BBOJMJCb CueMyIoulMe PacTBOpbl: pacTBOp aCKOPOHHOBOH KHCJIOTBL 


(cy6cTpaT), pacTBOp Me] B BHJe cyb(paTa WIM alaHHHaTa, Oydep HbIH apes 
MH BOJHO-KOMJIOH AHI pacTBop BuTaMHHa A. B KOHTpove OTCYTCTBOBANI BUTAMHH £4. 
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Puce. 2. J—pananne peTuHena Ha KaTamHTHYeCKOe OKHCMeHHe acKOpOHHOBOK 

KMCJIOTHI MeybIo. YcuoBuA onbita: pH 6,8; T=37°; MomapHbie OTHCLUCHHA: ac~- 

Kop6uHoBaa KucNoTa 10000, peTtHHeH 8,3, Meqb 1. J—ackopOnHOBaa kucnoTa 

(2 ma, 0,02 M)+-menb (0,256 ma, 0,5 mr% pacTBop cybiata); 2—ackopCunoBad 

Kucnota (2 ma, 0,02 M)+menb (0,256 ma, 0,4 mr% pactBop cybpara)-+peTHHeH 

(2m, 0,5 mr%); 3—ackop6uHoBan KHCMOTa (2 ma, 0,02 M). J] —Cnextpanbuan 
KPHBaA peTHHeHA, IPHMCHECHHOFO B OMbITe 


‘ 


Onpits! TpoBoyusHch UpH pH 6,8, np KOMHAaTHOH TemmepaType uw pH Temme- 
‘patype 37° B Tepmoctate. IIpumepoM MOxEeT CJIYKUTb OMIT, MpeACTaBJICHHbIH 
Ha puc. 1. Kak BuygHO UX XOa KpHBbIX, BATAMHH A 3Ha4HTebHO TOPOMOSHT 
OKHCJICHHE ACKOPOMHOBOH KHCJOTHI, OOyCOBIeHHOe HOHaMH MeyH. B YQ anaso- 
THUHbIX OMNbITAX MbI NOJYYHIH NOMOOHbIN %Ke scpdexrT. 
Ont c peTHHe HOM. Takum xe 00pa30M G6bIIM MOcTaBJIeHbI HC- 
CleqOBaHHA Cc peTHHeHOM. BwinsaHne peTHHeHa Ha KaTaMMTHYeCKOe OKHCMeEHHe 
ACKOPOHHOBOM KHCJOTbI MO AeMCTBHEM MEA HarJiAQHO BUAHO U3 paccMOTpeHuA 
“KpuBbIX Ha puc. 2, J. 3 storo onpira cmegyer, To | MOb peTHHeHa 3a 4 Yaca 
3allMTHJI OT OKMCJICHHA OKONO 540 MO. aCKOPpOHHOBOH KHCMOTHI (IPHHUNN pac- 
yeTa cM. (°)). Orcioa MOKHO 3aKJIOUNTb, YTO HaGIOMAaeMOe TOPMOXRKEHHE OKUC- 
JIGHHA HE MOMKET ObITh OOSACHEHO KOHKYypeHNeH 3a KucTOpo. K noqo6nomy 
BbIBOJY MbI TIPHUWIM yKe paHbiue, HCcIeAyA TOpMOsalee eHcTBHe KapoTHHa 
Ha KaTaJIHTHYeCKyIO AKTHBHOCTS Meyn (°). Ha puc. 2, JJ ana cneKTpaibuad 
KpHBad peTHHeHa, MPpHMeHeEHHOrO B aHHOM oMbiTe. AHaOrH4Hble pe3ysbTAThI 
ObIIM MOMYYeHbI HAMM Ha Jpyrux cyOcTpaTaX MaHOMeTpHueCKHM MeTOJOM: Ha- 
TIpHMep, YYBCTBUTeJIbHOM K MeMHOMY KaTaJIM3y peakiHel ABIAeTCA OKHCeHHe 
WMCTeCHHA BIUMCTHH; STO KaTaJIMTHYeCKOe yCKOPeHHe TOPMO3SHTCA KOJIJOM HIM 
pacTBopamu BuTamuna A — aletata H perHHena. . 
JleucTBue BUTaMUHA A peTHHeHa Ha ackKOpOUn- 
oKkcHAasy. nA onbiToB NO BbIACHeHMIO BIMAHMA STAX KapOTHHOHOB 
Ha AKTHBHOCTb ACKOPOHHOKCHAa3bl HCMOMb3OBAICH KaK OUHMMCHHbI cbepMeHT 
(°), Tak HM HaTypasbHbI Ka6aukoBbIii cox. V3 onprra, npHBeeHHOrO Ha pucy BF 
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BHIHO, 4TO BHTaMHH A CHMxKaeT TakKKe HM KaTaNWTHYeCKyIO aKTUBHOCTD 
cbepmeuta, colepxamero Melb — acKOpOuHOKCHJa3bl. . 

Ha puc. 4 npupegen ombit, noctaBneHubili c WeNbIO BLIACHeHUA eHcTBHA 
PeTHHeHa Ha AaKTHBHOCTb acKOpOHHOKcHAa3bl. M3 paccmorpenua KPHBbIX Ha 
pic. 4 BHAHO, 4YTO PpeTHHEH aKTHBHO TOpMOsHT depMeHTaTHBHOe OKUCHeHHe 
ackopOuHOBOH KHCOTHI. Tak, 43 pacueTa pe3ysbTaTOB AaHHOrO oNbITA caenyer, 
uTO | Mob peTHHeHa 3a 4 Yaca 3allMUaeT OT OKUCCHHA B CTy4ae UCNONb3OBAHUA 
KadaykoBoro coKa 153 MOuIA ACKOPOMHOBOH. KUCIIQTHI HB CuLyYae MCHOMb3OBaHHA 
OuHMeHHOrO cbepmMeHTa 109 Mou. 

Kak ye 6blIO CKa3aHO, H3 OMyOHKOBaHHbIX B JuTepatype pa6orT cue- 
| AyeT, YTOMpouecc KepaTHHHsalMn CTUMYJMpyercs MefbIo HM yrieTaeTca H3ObIT- 
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Puc. 3. Bansaane BuTamuHa A Ha aKTHBHOCTb aCKOPOHHOKCHasbl. Ycnosua 
onbita: pH 6,8; T=22°; monapHbie OTHOWIeHHA: aCKOpOHHOBaA KucAOTa 200, 
BuTamuH A 1. J — ackop6unoBaa KHcJoTa (2 ma, 0,02 M)+pactBop depmenta 
(0,4 ma); 2 — ackopOuHoBas Kucnota (2 ma, 0,02 M) + pacrBop depmenta 
(0,1 ma)+Butamuy A (3 Ma, 1,9 mr%); 3 — ackop6uHOBaa KuCJoTa (2ma, 0,02 M) 


Puc. 4. Bauanwe peTHHeHa Ha aKTHBHOCTb aCKOPOHHOKCHa3bl. ¥.cOBHA OMbITAa: 

pH 6,8; T=28°; monapuble OTHOWWeHHA: aCKOpCHHOBasA KHCJoTa 300, peTHHeH 1. 

i — ackop6uHosaa KucsotTa (2 ma, 0,02 M)+Ka6auKosbil cox (0,2 ma); 2—ackop- 

6nHOBaa KHcIoTa (2 ma, 0,02 M) + pactBop depmenta (0,2 ma); 3—ackop6uHO- 

Ban KucsoTa (2 ma, 0,02 M)--Ka6ayKoBbii cox (0,2 mn)-+-peTnHen (2 ma, 2mr%); 

4 — ackxopOunosaa Kucsora (2 ma, 0,02 M)+xKa6auKospil, cox (0,2 ma)--peTHHeH 
(2 ma, 2 mr%); 5— ackop6uHoBaa Kuciora (2 ma, 0,02 M) 


KOM BuTamuHa A. IIpu conocTaBeHHu STHX JHTepaTYPHBbIX JaHHbIX C pesysbTaz 
TaMH HaCTOAMUX HW MpeAbIAyULHX HaluHX MCCeqOBaHHH, OOHAPyKHBLIMX Cro- 
COOHOCTh HEKOTOPbIX KaPOTHHOMAOB YrHeTaTb KaTaJIMTHYeCKy!O AKTHBHOCTb 
MeJ\H, BOSHHKaeT TpeAnoo*KeHHe, YTO B OCHOBE OAHOH H3 BeAyWMX PyHKUAH, 
BUTaMHHa A JI@KHT perysAUMA KaTasHTMYeCKOH AKTHBHOCTH MejM B Opra- 
HH3Me. 


Vacrutyt 6noxumun um. A. H. Baxa Tloctynuso 
Axkaflemuu Hayx CCCP UT VIO 1955 
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BHOXHMHA 


MW. C. AYKOMCKASI 


PACHIENJIEHHE ASOMAJIbTO3bI B )KHBOTHBIX TKAHAX 
(IT pedcmasacno axademuxom A. H. Onapunoim 8 II 1£56) 


[uqponuTruyecku pacnal mommcaxapuyoB THMa riMKoreHa B MKHBOTHBIX 
TKAHAX MPOHCXOAUT MOM AelicTRHeM «-aMHWa3bI HW MaIbTasbl. B pesyubTaTe Jeli- 
CTBUA STHX JBYX (pepMeHTOB OOpasyerca CBOOOAHAA PJiIOKO3a H OCTATOUHbIE «-Je- 
KCTpHubl. «&-JleKcTpHHbI MpecTaBAOT COOOM pasBeTBJIeEHHbIe OMrocaxapHAbl, 
cofepxKamue a-1,6-cpa3b (1,2) H ycToHuHMBble K JelcTBHIO &-amMHa3sbl. Kak 
MpOWCXOAUT JabHeMwuH paca «#-4eKCTpHHOB B XXHBOTHOM OpraHH3Me, OcTAa- 
BaJIOCb H€ACHBIM. 

Visyuaa pacuenmenue KpaxMala B KHWe4HOM TpakTe cBHHbu, JlapHep U 


Max Huka (3,4) Bbiqenuau 43 CIM3HCTOM KHINeUHHKa (pepMeHT, Ha3BaHHbIii uMH” 


omuro-1 ,6-rmroKO3Ha30H, pacienJIAOWHH H3OMaJIbTOSY, MaHOsy HM Ooee Kpyn- 

HbIe &-JIEKCTPHHBI. 

Ka3a0cb BEpOATHBIM, UTO B TKAHAX XKHBOTHBIX C Ooslee HIM MeHee BbIParKeH- 
HbIM THAPOMHTMYeCKHM XapakTepOM pacMafa PIHKOreHa JOJKHbI ObITb cpep- 
MeHTbI THMa OHrO-1,6-raqtOKO3HAa3bl, PAaCWIeNIAIOMIHe W3OMaJIbTO3y HU Apyrue 
&-][@KCTPH HEI. 

B jaHHow pa6oTe uccmeqoBaOcb pacuenwIeHHe %KMBOTHBIMH TKAHAMY IIpo- 
cTeHilero o&-€KCTpHHa, cofepxKauiero a-1,6-cBa3b, WHcaxapua U30MAIbTOSHI, 
KOTOpasd, 10 MHeHHIO Mefiepa u Tououa (°), ABAeTCA EAHHCTBEHHbIM MpOAyKTOM 
MONHOrTO PHAPOMH3a PasBeTBJICHHOrO MOMMCaxXapHa NO WeucTBHeM «-aMHJa3bl. 

MsomabT03a MolyYasacb H3 MpOAyKTOB YacTHYHOrO rHuApomH3a KMHMYUe- 
ckoro AleKcTpaHa (HHTpayeKca) 10 MeTosy Bakou u BaxKoua (8). 

6 r BbICYLUCHHOrO KJIMHHYECKOrO JEKCTPaHa pacTBOpsAMHCb B BOAe. K pactBopy 
mpHOaBaanacb | #4 HeSO,y Ho KoHedHOH KOHUeHTpalHn 0,09 A Hu OObeEM JOBOLMI- 
ca 40 100 ma. Puaponu3 nposoguaca mpu 100° B reyenne 5 yac. Ilo okonyanuu 
rupomu3a pacrsop HeiTpanusoBanca Ba(OH)2. Ocagqox cepHokucsoro 6apua 
yMalAsIcA UK pacTBopy oOaBANOcb 3 OObeMa CIMPTa AIA OCaxKeHHA KPYNHO- 
MOJI€KYJIAPHbIX MPOAYKTOB ruApolHsa WeKcTpana. OctaBuinlica nocse yanenua 
ocalKka pacTBOp yiapHBasicA MOM BaKyyMOM, Mocwe Yero NpOAyKTh! ruAponusa 
paseAIMCh MeTOAOM HHMCXOAAmMeH OyMaxKHOM XpoMaTorpaduu. B KauyectTBe 
PacTBOPHTeIA IPHMeHAMAaCbh CMeCb: OYTHJOBbIN CNHpT — yKcycHaA KHcoTa — 
Boma (4: 1: 5). 

Caxapa NposxBIAIHCb pacTBOpoM rugpodpranatra anuauna. IIatHa, coorser- 
CTBYIOWIMe TO MOOX*KECHHIO H3OMAJIbTO3e, BbIPeCSaNHCb M 9KCTparMpoBasucb 
ropxveH BOMOH. OKcTpakT ynapuBasicA MOM BAKYYMOM H BTOPHYHO pasenscA 
Ha COCTABHbI€ YaCTH TIpH NOMOLMM OyMaxHOH xpomaTorpacpun. 

- W30mMasbTOsHble MATHA SJOMPOBaNCh PopsAYyel BOAO, sm0aT ynapHBaca 
NO BaKYYMOM JO CyxXoro COCTOAHUA WM XpaHHsicn B 9KCHKaTOpe Hay CaCle. To- 
JYCHHBI MpelapaT H3OMaNbTOSbI, COrmacHO JaHHbIM XpoOMmaTorpadnyeckoro 
aHamu3a, He COfep xa mpumMeceH Apyrux caxapos. 

OnbITbI CTaBHJINCb C (epMEHTHBIMU NMpenapaTamH, MOJYYeHHBIMH 43 pasmuy- 
HbIX OpraHoB Kpouka. Kpoumk yOuBasica O6e3rmaBJIMBaHHeM, COOTBETCTBYIO- 
M\AM OpraH ObICTPO M3BeKaJICA, BSBELIMBasICA HM TOMOreHM3HpoBaica mpH 0° 
C JBOMHbIM OOBCMOM XOJOAHOH ecTHWMpOBaHHol BoE. Tlocne 20—30-mu- 
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MfHOH SKCTpaKUMH Ha XONOLy pacrBop NeHTpHPYyrupoBasicA, OcayoK oT6pa- 


K weutpupyraty ,o6aBanca cyxol cepHoKHcubiii ammMouutie to 0,4 nacpme- 
v4. Yepes 15 mun. ppakuusa 0,4 Hacpimenua yAalANach WEHTPUPyrHpOBaHHeM 
HPacTBOp AOHAcbILaICA C€PHOKHCBIM aMMOHHeM Jo 0,8 HacbineHua. Uepes 
}MHH. pacTBOp WeHTpHpyrHpoBaIcA, XKHAKOCTb CMBaaCb, OCANOK B36VITI- 
Bcd Cc HEOOJbLIHM KOMMYeECTBOM BOJDI 
HaJIM30BaJICA IPOTHB BOAONPOBOAHOM oo 
bl B TeYeHHe HeECKOMbKHX UaCOB. feeds ey dV on Hips 
MaBUu MpH Auanu3se ocaqoK yfa- 
Bich weuTpupyruposanuem.  Ilony- 
BIHbIM =MpenapaT cbepMentTa nocue 
yX- WH TpexkpaTHoro mepeocax- 
Ria CePHOKHCJIbIM AMMOHHEM JHaJIH- 
3aJICH IIPOTHB J€CTHJIIHMpOBaHHOli BO- 
[ B TeyeHve 12 yac. 

Tipu noxyuenuu cbepmMentuprx mpera- 
TOB H3 Me4YeHH, COJep2KarlehH Gombe 
JIHMUeCTBA PIHKOreHa, NOCMeHHH yya- 
JICA LOOaBJEHHeM popu bTpOBAaHHOL 
TOHHOHM &-aMHJIa3bl, KOTOPas, Kak H3 \ : 
‘CTHO, HE paculenlJIAeT H30MaJIbTO3y (3). Puc. 1. OH3HMaTH¥eCKOe paciilemenue 
| B HekoTopbIx onbiTax HCMOsb30Ba- EROS Ste leche ae 
om (ppakunn 0,4—0,7 1 0,5—0,7 Ha- ches qo merenetere III —uepes3 4 uaca; 
myeHua. IIpenaparpt cbepMeHTos xpa- IV —uepes 24 4aca 

4uCb pH O°. 

B kayectge cy6cTpata Spamacb H30MambTO3a. O pacileneHHH H30MasIbTOS3BI 
61 CYAMJId TIpH NMOMOWM xpomMaTorpaduyeckoro MeTOsa HM 10 HapacTaHHlo pe- 
ykunu. Pasqenenve caxapoB MeTOJOM GyMaxKHO xpomaTorpaduv MpoBoANOcb 
AK 2Ke, KaK MIpH MOJYYeHHH H3OMaIbTOSbI. PeqyKUHA ONpedeiAacb Me€TOJOM 
_areyop Ha-Vencena. 

IlonyueHuple JaHHble NpuBeseHb! B Ta6. 1 u Ha pue. |. 
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Su3uMaTHUecKHH pacnay H30MaJIbTO3bI 


Mopimupl. Onpit 1. Ppaxoua Mpuuupl. Onbit 2. Ppaxnua Tleygenb. Onvit 38. Ppaxnua 
s 0,4—0,7 HacbliueHua 0,4—0,8 Hacbiimenna (,5—0,7 Hacbillenun 
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2 ag go 1 EB oe gre z 9 mee Roa Se 
5 eg Eee pte Sz feo | 85 eg Beg 2s 
= « = A of: E 3 ao ER 
Es jst 2} go & =I & 
= Boe Poe os Mos S25 Us Mo ges es 
a > Bo >u 2 2Lo ian oh A Z.0 mo 3 Z 50 
we rf of Biers ry oy . ood nC, ree 9S 
. oO j sok oo o 4 Sou Sse) | fate. ona 
-Q a= =ZAaAS ana oN roe ana ys roe 


(0) 0,490 0,560 0, 460 
al 0,650 | 0,160 32,1 : 0,590 | 0,090 19,6 
3 0,710 | 0,220 44,9 
4 0,750 | 0,260 53,14 0,660 | 0,100 17,8 0,680 | 0,220 47,8 
6 0,800 | 0,310 63,2 

‘24 0,900 | 0,340 60,7 


/ 


Coctras mpoo. Onur Ne 1: 0,1 ma pactBopa usoMambTOsEI + 5,9 Mu 
PMeHTHOrO Mpenapata mpm. Ont Ne 2: 0,1 Ma pacTBopa H30MabTO3BI -- 
-1 Ma dbepmenTHoro mpenapata mpm. Onpir Ne 3: 0,1 ma H30MAJIbTO3bI-+ 
-1 ma epMentHoro mpenmapata neyenu. 0,1 Ma pacTBopa CME 
pKa OKONO | Mr u30MabTOSHI. MHKyOalua MpoBo_usach Mpu 36° H. pH 7,0. 

TlapanienbHo c OMbITHDIMH TpOOaMH CTaBMHCb KOHTPOJIbHbIe, HO Tak bak 
LY KUMA B KOHTpPOJIbHbIX 1poOax MpH MHKyOauMH He HapacTaa, TO STH ioe 


Hble B TaOHUe He upHBo_aTca. Pacuer pexykUHH B OMbITe | NpOMSBOAMICA Hak 
o6bem B 5 Ma, B ombITax 2 u 3 —Ha | Mi. 

Kak BHJHO u3 Ta6s. 1, Yepes 1 vac HHKyGauMH (oMbITHI 1 u 3) pactenATOCB| 
oT 20 10 30% u30MasbTO3HI, 3a 4 Yaca OKO 50%. IIpu Gonee AMMTCIbHbIX CDOKaX 
HHKYOAUMM paculenvieHve H3OMabTOSbI NOcTHrao 75%. 

Ha puc. | npuBo_aTca pesyJIbTAaTbI pacuieNMeHHA USOMAJIbTOSbI (pepMeHTOM| 
MBI, H MeYeHH, MosyyeHHbIe xpomaTorpaduyeckuM MeTojom. Jo HHKyOalAy) 
Ha XpOMaTOrpaMMe HaG,lOJaOCcb TOMbKO OHO NATHO H3OMaNbTOSbI (puc. 1, 
IT): Tlo Mepe paciyjenieHud H3OMAaJIbTOSbI BbIABJIAOCb BTOPO€ MATHO, COOTBET= 
cTByromee raoKose (puc. 1, /// u JV). OMHOBpeMeHHO H3MeHAIACb HHTCHCHB- 
HOCTb OKPacKH NATHa H30MambTOsbI (puc. 1, J/, JJ, /V). YAnunenue lepuofa 
HHKYOaLHH MpHBOAMIO K NOJHOMY HCUC3HOBeHHIO MATHA H30MasIbTOSbI. Hukakux 
JPYruX MATCH, KPOME PJIOKO3bI, IPH MHKYOAWMH HSOMAJIbTO3bI C (epMCHTHBIMA 
lipenapaTaMu He OOHapyXKHBaJOcb. 

TlomyyeHnbie mpenapatsl PepMeHTOB pacilelIAIH Hapady C H3OMaJIbTOSON 
TakxKe H JeKcTpaH. Oqnako xpaHenue depMeHTOB B TeyeHHe 6 AHeH mpu pH 
7,0—7,2 u Temnepatype 0° mpuBoquno K NOMHOH MOTepe cnocoOHOCTH (epMeHT- 
HbIX [penapaToB pacilleMATb JeKcTpaH, B TO BPCMA KaK H3OMAJIbTOSHas, AKTHB= 
HOCTb COXpaHAJIacb HEH3MEHHOH, YTO JaeT OCHOBAHHe CYUTATh, UTO PacileneHHe 
WeKcTpaHa MW U3OMAJIbTOSbI OCYINECTBIACTCA JBYMA pa3JIMUHbIMH (bepMeHTAaMH. 
TlomuMo neueHH HM MbBILIIl, H3OMaIbTO3a pacienAacb (PepMeHTHbIMH Tipenapa- 
TaMH H3 NOYeK H CeeSeHKH (3a 3 Yaca MHKYOAUH pactiay U3OMAJIbTOSbI COCTAB- 
Jas OKONO 25%). 

TakuM oO6pa30M B Te4eHH, MbIINMaxX, NMOUKaX HW celeseHKe OOHApyxXKeH ep- 
MECHT, paciienJAOWuH H30MaJIbTO3y. DepMeHT 10 pAAY CBOMCTB OIM30K K OJIM- 
ro-1,6-ra1oko3Hja3e, OTKPbITOH B cuHM3HCTOH KuWIeUHHKa (*), HO OTMHUAeTCA 
oT R-3H3uMa HW amuso-1,6-rmioKO3Ha3bl, KOTOPbIe He PaciileNIAlOT H3OMAJIbTO- 
3bi, (7,4); 

Ha OcHOBaHHH TOJYYeHHBIX JaHHbIX MOXKHO CKa3aTb, ITO pacilienweHHe 
H3OMAJIbTOSbI H Je€KCTpaHa NpOHCXOAUT NOM elicTBHeM JBYX Pa3MHUHBIX Pep: 
MeCHTOB. 


IIpunoury raryOokyto OnarogapHoctb E. JJ. Poseucbemby 3a pyKOBOJCTBO 
NOMOMb B padore. 


Jla6opatopua dusuonoruueckow XuMHH Tloerynuao 
Axajfemunu Hayk CCCP 7 II 1956 


UMTMPOBAHHASA JIMNTEPATYPA 
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BHOXHMH# 


aa 


b. A. PYBHH u M. E. JIAJIBIFHHA 


t 
} 
J 


O HEKOTOPbIX OCOBEHHOCTAX LWHTOXPOMOKCHA3bI PACTEHHM 


| (ITpedcmasaeno axademuxom A. H. Onapunom 6 I 1656) 
| 


Yimeronvecst B MTepaType aHHbIe O POM WHTOXPOMOKCHa3bI B KH3HEeA- 
TEJIbHOCTH paCTHTe€MbHOrO OpraHH3Ma NpoTHBopeunBEl. Pay aBTopoB cuuTaeT, 

O WHTOXPOMOKCHa3a MpHHHMaeT yyuacTHe B JbIXAHHM JIMLIb 9MOPHOHAJIbHbIX 
Kaneli ("*). C {pyro cTOpOHBI, B JIMTepaType UMeIOTCH YKa3aHHA Ha BbICOKYIO 
AKTHBHOCTb WHTOXPOMOKCHJa3bl B TKAHAX B3POCbIX pacTeHHH (47). Bpisacue- 
Hue OHvOOrMyeCKOH pOJIH WHTOXPOMHOH CHCTeMbI B paCTHTeIbHOM opra- 
HH3MC€ HacTOATeIbHO TpeOyeT MpeABapHTebHOrO H3YYeHHA PAJa YaCTHbIX 
ompocos. Crofla OTHOCHTCH, HaNpuMep, BOMpoc O BHYTPHKNeTOUHOM MOKaNu3a- 
WH WHTOXPOMOKCHJa3bI H 3ABHCHMOCTH JeHCTBHA €€ OT NapUMasIbHOrO aBseHHA 
KMCIOpOfa. OTH BOMpPOcb! H CAYKHIM MpeAMeTOM HW3y4eHHA B HacTORIel pa- 
OoTe. 

Mccneqopanuamu H. M. Cucakaua ycTaHoBseHo, 4TO B Mporecce cTapeHua 
PaCTHTebHOrO OpraHH3Ma H3MeHAeTCA MPOUHOCTb CBA3H Pa3JIMUHbIX IJH3HMOB 
C MpOTeHHbIM KOMMJIe€KCOM MviacTHy. Tak, HallpHMep, OblN0 NOKa3aHO H3MeHeHHe 
THNa CBA3H HHBEPTa3bI C MPOTeHAHbIM KOMIVJICKCOM wlacTH B Mpouecce xpaHe- 
HHA CaXapHou cBeksibI. Y2Ke Nocme 4-MecAuHOrO XPaHeHHA CYIIECTBCHHO YBeJIH- 
YMBaeTCA KOJIMYCCTBO CBOOOAHOH HW HeMpOYHO CBA3AHHOM UHBepTasbl 3a cueT 
HYMCHbINeHHA COLepKaHHA MpOYHO cBA3aHHOrO (cbepMenta (8). 

IIpH cOBpeMeHHOM COCTOAHHH SKCIe€PHMeCHTaIbHOH TeXHHKH eJHHCTBeEHHO 
Ha@XKHbIM NYTeM AIA paseIeHHA KJICETOUHBIX CTPyYKTYP CJYKUT MeTOL Audpe- 
-peHUvambHoro WeHTpHdpyrhpopanna. I]pH nomouH 9TOrO MeTOsa, KOTOpbII, 
BIIpOUeM, He CBOOOCH OT HEKOTOPHIX HEJOCTATKOB, MpOBeeH pH HCceLOBaHHH, 
“KacaloljuxcaA NpoOeMbl pachpefeneHuA cbepMeHTOB B KJleTKe. OTH UccwefOBa- 
/HHA MpWBOAAT K BLIBOAY, YTO KaxKbIli BU KJICTOUHBIX CTPpyKTYp XapakTepH- 
3yeTCA cOjepxKaHvem creunMpuyecKkux (bepMeHTHBIX cucTem (°). [lo Bompocy oO s10- 
‘KasIW3alHH UWHTOXPOMOKCHa3bI B KJICETKE HET eMHOH TOUKH 3penns. Pay uccse- 
fopateneH 6e3 JOCTaTOUHbIX K TOMY OCHOBaHHH yTBepxlaeT, YTO WMTOXpOM- 
OKCHa3a CBA3AHa TOJbKO C MHTOXOHApusAMH (°,1°). Hapayy c 3THM HMeIOTCA pa- 
60TLI, B KOTOPbIX LWHTOXPOMOKCHJa3HaH AKTHBHOCTb OOHAPyKUBaeTCH B MWa- 
eranax (1°15). 

— OGnbeKTOM HauIux HccNeqOBaHHM CYyXHIH KOPHH caxapHOH CBeKJIbI, JIH- 
‘CTbA H KOPHH MpopoctKow suMensA. Mobi u3yy¥asIM AKTHBHOCTb WHTOXPOMOKCH- 
‘[a3bl B Cpe3ax, B KJICTOUHBIX CTPYKTYpax H B COKE Mocyle WeHTpHdyrupoBanHA. 
Kaerouuble CTpyKTypbl H3 KOpHeH CaxXapHOH CBeKJIbl H30JIMpOBaJIMCb IO Me- 
‘Tony Beuyepa (14). Stor Meroy, Kak Mbl YCTAHOBHJIH Mp NOMOUM MHKPOCKOMH- 
“WECKHX HCCeAOBAHHH, HE NOSBONACT MOMHOCTbIO OTACAHTb MacTHbl OT MUTO- 
-XOHJpul, a JaeT cMecb 9THX OpraHouoB. []nacTuAbl Ke U3 JIMCTbeB M KOpHeH 
“AUMeHA MOM yaNCch MeTOLOM [udp pepeHUMabHOrO LeHTpHyrupoBanusA. Bpije- 
JICHHbI€ HAMM KJICTOUHbIe CTPyKTY Pbl, MaCTHAbI HW COK Moce WEHTpUyrupoBanuA 
KOHTPOAHPOBaIHCb TIpH MOMOMIM (pas0BO-KOHTpacTHoro MuKpocKona. AKTHB- 
HOCTb ILMTOXPOMOKCHAa3bI Olpeseialacb B anmapatre BapOypra myTeM H3Me- 
‘peHusa KOMMYeCTBAa KHCOposa, MoTpedIsemoro cHcTeMoli LWHTOXpoM C— 
| —PHJIpOXHHOH-pepMeHTHaA CYCHeH3HA (HH COK, MacTHAbl) IpH MHrHOMpOBaHHn 
momuenonoKcnyaspr Na-qu9THquTHOKapOamaTom. 
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AKTHBHOCTh IWMTOXPOMOKCHa3bl B 3aBHCMMOCTH OT NOKaIHsalHH Obla 
MOpOGHO W3yYeHa Ha’ MMCTbAX H KOPHAX MPOPOCTKOB AUMCHA. _ ¥cTaHOBJICHO, 
UTO KaK B JIMCTbAX, TAK HW B KOPHAX AYMEHA UWHTOXPOMOKCHa3HOu AKTHBHOCTbIO 
obmalalor M MvacTHgbl uM WuToNIasMa (Ta6A. 1). Ha HayasbHbIX 9TAaNax PasBu- 
THA AUMCHA WHTOXPOMOKCHAa3a B JIMCTbAX COCpeMOTOUeHA TIO CyMIeCTBY Halleso 
B nwacTHyax, Ha Joulo Ke WuTONNasMbI* mpuxosurca 3—7% OT OOWEH AKTHB- 
HOCTH KJICTKH. Be (Preteen 


AKTHBHOCTb IHTOXPOMOKCHJa3bl B JHCTbX AYMeHA (CpeMHAA MO TpeM 
KOHWeHTpannam: 1; 5; 10% Oz) 


SE Na ae 


AKTHBH. UHTOXp. AKTHBH. WHTOXp. 
naacTHa coKa 
B CyMMapH. aKTHBH. 
Bie dF UHTOXp. coKa H 
NJacTHAe B V-JI ° B pl x, oT B UJI 
B WAX B % OT B% ne 
Soy eee ae CYMMaDpH. ari ere Cy MIMAD Es fa ty neve 
8 Serbo dt 92,4 15,8 TAG 13 
42 19,4 96,9 18,8 ip tt 0,6 
18 ie 62,9 Ae Seal 10,1 ‘ 
22 34,9 55,8 19,5 44,2 15,4 


B mpomecce pa3BHTHA 9TO COOTHOWIeHMe CyuecTBeHHO MeHseTca. Ha choue 
YBEIMYEHHA OOUIeH AKTHBHOCTH LWMTOXPOMOKCHJa3bl AKTHBHOCTb OKCHAa3bl COKA, 
cocTaBssioulad y 8-HEBHbIX MpopocTKoB 7,6% OT OOuleH AKTHBHOCTH, BO3spa- 
cTaeT y 22-nHeBHbIX MpopocTKos 40 44,2%. Jlona, NpHxXofaMaAca Ha WHTOXpOM- 
oKcHa3sy WacTug, NagaeT c 92,4 Wo 55,8%. AKTHBHOCTb Ke WHTOXPOMOKCHa~ 
3bl, BbIDaXKeHHAA B AOCOJIOTHBIX BEJIMYHHAX, B MacTUax OCTaeTCA MOUTH HeH3- 
MeHHOM B Mpolecce pasBUTHA MpOpocTKoB, Tera KaK B COKe OHA CHJIbHO BOS- 
pacraeT: y 22-,HeBHBIX 10 CpaBHeHH0 C 8-AHEBHbIMH MpOpocTKaMH NoyTH B 12 pas. 

CneqoBaTebHO, YBeMYCHHe CYMMapHOH AKTHBHOCTH WHMTOXPOMOKCH]a3bl, 
UMEIOLEe MECTO B MIpolecce paSBHTHA MpOpOcTKOB AYMeHA, MpOHCXOAMT MOUTH 
MCKJIOUNTEIbHO 3a CUeT YBEJIMYCHHA AKTHBHOCTH WHTOXPOMOKCHa3bl COKa. 

M3 w3m0x%KeHHOrTO ceqyeT, YTO CBA3b WHTOXPOMOKCHAasbl Cc MWacTHaMu 
MW WHTOMNMAa3MOH OUVeHb HecTaOusbHa. ONbITbI NOKAaSbIBaIOT, AUTO COOTHOWIEHHE 
AKTHBHOCTH WHTOXpOMOKCHAasbl COKa HM TwIacTH B Mpowecce pasBUuTHA cyule- 
CTBeHHO MeHaeTca. Co cTapeHWeM IIpOpOCTKOB B JIMCTbAX AYMeCHA HaGsOMaerTca 
S3HAYHTeIbHOe YBeJIMYCHHE AKTHBHOCTH WHTOXPOMOKCHAasbl COKa IPH cpaBHH- 
T@JIbHO CTAOMJIbHOH AKTHBHOCTH WHTOXpOMOKCHAasbl MuacTHy. Tlopuyumomy, 
Mbl HMeeM Jle0 c ABYMA (tbopMamy (bepMeHTa (OJ[Ha — CBA3aHHAaA C MvacTHaMH, 
Apyraa —c wuTonmasmon). UuToxpomokcuya3a, aqcopO6upoBaHHas Ha mMlacTH- 
Wax, Ooee cTaOuJIbHa B Mpowecce pasBUTHA, YEM WHTOXPOMOKCHa3sa COKAa, KO- 
TOpad OUCHb CHJIbHO M€HACT CBO AKTHBHOCTH. CrefOBaTeJIbHO, B Wpowecce HH- 
AMBUYyabHOrO PaSBHTHA pacTeHHH MMEIOT MeCTO 3aKOHOMepHbIe H3MeHeEHUA 
XapakTepa pacipeeeHHA WATOXPOMOKCHasbl M@KAY OTACIbHbIMH 9JIeMeHTAa- 
MM KieTKH. MoxHO TpeANOOXKUTH, YTO pasHUHbIe COpMbI OHOrTO H TOTO Ke 
(pepMeHTa HepaBHOLeHHb! B (PH3HOJOrH4YeCKOM OTHOLWIeHHH. 

Yroobl IpOAMTb CBeET Ha STOT BOMPOC, MbI IpeANPHHANM H3yyeHve AKTHBHOCTH 
HATOXPOMOKCHa3bl CyYCNeH3HH, WacTH M WeHTpudyraTa B 3aBHCHMOCTH OT 
HapWdalbHOro faBJieHHaA KMCTOpOAa. ONbITHI NOKa3aJIM, YTO 3ABNCHMOCTb Jleli- 
CTBHA WHTOXPOMOKCHa3bl OT KOHUCHTPallMH KHCMOpOMa HeOsMHaKOBa y (pepe 
MeHTa B IlacTHax MW (epMeHTa, HaxOfAMlerocA B COKe, He MOfBepraBineroca 


eo 


* Tloq muTONMa3sMOn B NaHHOM CiIyuae UMeeTCA B BHY COK, TlOJy YeHHbI MOCcNe OCaK- 
ACHHA MWacTHA WH MUTOXOH]punN. OrcytcTBue STHX OPraHOHAOB YCTaHaBJIHBaJlOCb. Kak yxRe 
YKasbIBaJIOCb, TIpH MOMOLULH (pas0BO-KOHTpacTHOrO MHKpockona, 
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rpuyruposanuto (puc. 1). Lluroxpomoxcuyasa cycnen3un oOnaqaer ropas- 


Souee BbI 
i COKHUM CPOJCTBOM K KHCJIOPOAY, YeM IUMTOXPOMOKCHJla3a TwacTuy. 


see 
eS ET ZidoUay cat We eal Ath 0, 


‘Puc. 1. AKTHBHOCTh IWHTOXPOMOKCH]a3bI B JIMCTbAX AUMCHA B 3a- 

BHCHMOCTH OT NapluasIbHOrO aBJeHHA KHCMOpona (B wd Norso- 

UkeHHOro Og Ha 1 r cbIporo Beca 3a 1 uac). A —cycnensua, 5 — 
IacTH ABI 


THMAIbHOH JIA cbepMeHTa, HAXOAMLerOCA B CYCHeH3HH, ABJIACTCH KOHILCHT 
ux 610%. JlanbHeturee NOBbIWIeHHe KOHLUEHTpaluH KHCOpOsa BBISbIBAaTO 
DKeEHHe AKTHBHOCTH WHTOXpoMoKcuya3sbl. MHbIM XapakTepOM 3aBHCHMOCTH 
KOHICHTpalluu KHCNOpoya o6NaqaeT WHTOXpOMOKcHa3a WwacTHy, — akTuB- 
Th (pepMeHTa HaxouTcaA 

Mpamol sapucumoctu ot /™ es 
BbIMeHHA KOHILGHTpaluu 
emoposa B cpese. 

B onbitax, MpoBeeHHbIx 
<OPHAMH CaXapHOH CReCK- gop 
, YCTaHOBJICHO, 4TO KJIe- 


A 

IHbIe CTPYKTYPbI, BbIse- 
{HbIe U3 KOpHeH Kak cBe- 200 2 
yOpaHHOH CBeKJIbI, Tak H es, 
AHAMLeHCAH, XapakTepH3y- 
ef TIpsamoll 3aBucumMocTbIo = 8 7 aie at W%0, 
PHBHOCTH WAHTOXPOMOKCH- 
3bI OT MapUasIbHoro JaB- Puc. 2. AKTHBHOCTh MWHTOXpoMOKcHAa3sbl B KOPHAX 
IMA KucNOpoma (prc. 2). Caxaproi cBeKsbl B 3aBNCHMOCTH OT MapunasbHOrO 
| cOKa Ke ONTUManbHag  Za@BeHHA Kucsopona (B vs TorsomeHHoro OyHa 1 Fr 

cbiporo Eeca 3a 4uac). A—xkNeTOUHbIe CTPyKTYpHl, 
PHBHOCTb IMTOXPOMOKCH- £6 cox. 1 — cBexey€panHasn cBeKsia, 2 — xpansllasca 
bl HaGsIOMaeTca MpH 10% 
IMCHTP amu KHCMOpPOfa. CTOJIb OTUCTAHBO BbIPayKeHHbIe PasJINUHA B XapakTepe 
[HHUA KHCJIOPOXHOTO (pbakTopa Ha yeHicTBue WHTOXPOMOKCHJa3bl B 3ABHCHMOCTH 
2@ NOKAIHSaAWHH B KJICTKE MOrYT ObITb O6 YCJIOBJICHbI JIMUIb TEM, 4TOB »>KHBOK 


TKE (pep MeHT 3TOT JICHCTBUTEJIbHO HaxXOXUTCH B pasJIMUHbIX COCTOHHHAX. 
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STH aHHbIe COFAaCYIOTCA C HMCIONIMMUCA B MTepaType MaTepMasaMH M10 Apyrt 
tbepMeHTaM, B TOM*4icle H C RaHHbIMH 110 WHTOXPOMOKCHJase Ga): 

TlonyyeHuble HaMH pe3yJIbTaTbI HE HCYEPMbIBaIOT MOJIHOCTbIO MIpPOOJIEMBI JI 
KaJIH3allMH WHTOXPpOMOKCHa3bl B PaCTHTeJbHOH KeTKe. B JasIbHEHWIeM Heo 
XOJHMO Oosee JeTaMbHO H3YYHTb BONpOC O HaJMYHH WHTOXPOMOKCHa3bl B M 
KpO- HW ysbTpacTpyKTypax KJIeTKH WM B NOMHOCTbIO JIMIUeCHHOM CTpyKTYPHb 
3JICEMCHTOB WHTONA3Me. ITH BOMPOChI CLyKAT MpeAMeTOM HaliMX UCceOBAaHl 
B HacTOAMee BpeMa. 


VUucrutyT 6voxumuu Tloctynusae 
Axaylemun Hayk CCCP 27 XII 1955 
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Aoraages Akagzemuu nayr CCCP 
19.6. Tom 109, No 2 


BHOXHMHA 


Yr. K. WHMAMWMHA u O. C. EMEJIBAHOBA 


O 3ABHCHMOCTH ME)KAY XHMHYUECKUM COCTABOM 
CHEWM®MYECKHX BEUECTB TYJIAPEMAMHOFO MUKPOBA 
MW BUPYJIEHTHOCTbIO KYJIbTYPbI 


(I1 pedcmasaeno axademuxom E. H. Masaoscxum 5 II 1£56) 


B saqauy nacTosmero ucceqoBaHNA BXOAMO UsyYeHHe XHMHYeCKOrO CoO- 
ABa CMeUMPHYeCKHX BeMeCTB ABHPYJICHTHOrO WITaMMa TYyJIApeMHAHOrO MH- 
06a c IelbIO CpaBHeHHA ero Cc COcTaBOM paHee H3yYeHHOrO Hamu aHTureHa 
pyeuTHoro witamma Ne 21 Bacterium tularense (S-cpopma), cmeprejibHas 03a 
TOpOro AIA OeMbIX MbIUeH COcTaBAIa 1 MHKpOOHYIO KJleTKy NO cTaHjapTy 
VM ('). Asupyneutupili R-papwant, nomyyennbiii u3 sTOro xe WTamma Ne 21 
e3ybTaTe 250 nepeceBoB Ha arape, 3HaYMTebHO OTMMYaeTCA 10 MOposo- 
WH KOJOHHU, OesBpefeH AIA SesbIX MbIUIeH B ose 1 MIP. MHKPOOHBIX KJICTOK, 
MMMYHOreHeH, AarrJIOTHHMpyeTcA MpOTHBOTYJAPeCMHHHOH CbIBOPOTKOH, XOTA 
OTMMYAeTCA XapaKTePOM AITJIIOTHHALMH, COXpaHAeT cepomorMyeckyloO aKTHB- 
CTb B pe€aKIUMH MpeWMNWTauHH WH CheuMdpHyecKHe aJIIepreHHble CBOHCTBA. 
Hspievenne cnelndHyecKHX BeUIeCTB MpOH3BOAHOCb W3 CyXOl, O6e3>KH- 
HHO MHKPOOHOH Maccbl TPHXJOPyKCYCHOH KUCOTON oO MOAUM@UUMpOBaHHOMy 
tony Byasena ('). Bpixoq cneuMpuyeckHx BellleCTB M3 ABAPYJICHTHOrO LITaM- 
coctapiaa 2,80% oT cyxol ucxO,HOH MHKpOOHO Maccpl. Tipu BbEiqeneHHH 
elUMHYeCKHX BeIeCTB H3 BUPYJIEHTHOH (POPMBI BbIXOJ| HX Obl B Ba pasa BbI- 
2 (5,95%). BpiemeHHOe H3 ABHPYJICHTHOrO IWTaMMA BeLIeECTBO OUMLaOCb 
1OrOKPaTHbIM MepeocaxkKeHHeM H3 BOAHOrO pacTBopa 96% cmMpTOM H 3aTeM 
1opodopmom (?). 

Ta6Omuna 1 
Coyepxkanne dpakunh (B %) 


Ppakuunu 


Cnenucduseckue BellecTBa 
I | I | rab IV | Vv 
8 BUpyJIeHTHOTO WiTamMa...... 0,98 31,37 13,38 34,45 13,80 
3 ABHPyJIeCHTHOrO UITamMa .... . 0 76,04 0 0,41 22,94 


_ BemlecTBo 43 aBHpyJIeHTHOrO WITaMMa, pa3BeyeHHoe | : 500, npeunnuTupo- 
wiocb cma6O, Tora KaK AHTHTeH H3 BHPYJIeHTHOTO WTaMMa, pasBeeHHbIlt 
: 800000, oryeTaHBO TIpeuMNHTMpOBadcA MPOTHBOTYJIAPeCMHHHOU CbIBOpOT- 
a (Tutp 1 : 6900). pu BuyrpukoxKHOM BBeeHHH HMMYHHDBIM MpOTHB TyJIA- 
2MHH MOPCKHM CBHHKaM HM kKpowuKaM B jo3e 0,01 mr BemecTBO NpoABJAO 
TJICpreHHble CBOHCTBA. 

dia u3yveHuaA XHMMYECKOPO COCTaBA, a TAKKE JIA BbIACHEHHA BOSMOMKHOCTH 
ASCICHUA Ha OTACbHbIe KOMIMOHEHTHI, CeWLMPUYeCK Oe BELECTBO M3 ABMPYJICHT- 
oro witamma B. tularense noyjBepranocb rugpomusy 0,1 4 yKcycHol KucmoTOH 
OM HarpeBaHun. . 

AuTHreHHbIi KoMIVIeKC BUPyJIeHTHOrO wTaMMa TyJIApeMHHHoro MMUKpooa 
oole KHCMOTHOrO THApomwsa pasqensetcaA Ha ATH cpakuMl: I — «6es0K»; 
[—npouHblit KommieKc O6eKa —MouMcaxapua — HYKJeMHOBbIX KHCJOT; 
(I —npouwnet nonucaxapuqHo-Genkosbili Komnaexc; IV —annugp; V — 
TATOK (HU3KOMOJIEKYJIAPHbI€ MpPOMYKTbl YacTHYnOrO TuApomM3sa UcXoOAHOro 
aecTBa) ('). | 

XapakrepHoit ocoOeHHOcTbIO aHTHreHa BUpyeHTHOrO WTamMa B. tularense, 
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TIOMHMO HasIWuMA ABYX COKHBIX KOMMOHeHTOB (ppakunn IT u II]), ABIACT 
UCKJOUNTeIbHO BbICOKOe co_epKanHe HMM AHOrO KoMMOoHeHTa (ZO 34% 
Ip avanorw4iom~ dpakuMOHHpoBaHHM ruApoMMsaToR cneuMpuyecKoroO B 
IW€CTBA ABHPYJICHTHOPO LTAMMA MBI BbIJesIMJIM U3 HHX TOJIbKO (Ba KOMIOHEHT 
bpakuuu II] u V. Ppakunu I un II] B 9TOM cayuae NOMHOCTbIO OTCYTCTBOBAU 
B TO BpeMs Kak dpakuna IV (aunMsbl) Oba COHApyXeHa B HHYTOXKHO MadIb 
KosmMuecTBax (cM. Ta6. 1). AHamHTHYeCcKHe JaHHble, NpeACTaBJICHHbIe BO BC 
TaOJIHWaxX, BbIPaKeHbI B MpOWeHTax OT cyxoro Beca MpemapaTos. 

[mapyasd coctapHan uactTb (ppakuua Il) cmeympuyeckoro BellecTBa aBl 
PYJICHTHOFO WTaMMa 110 CBOMM XHMHYCCKHM TlOKasaTeAM OUCHb OIM3KAa K Hi 


XOAHOMYy Mpenapaty. B Hel OOHapyXMBaeTCA JIMUb HE3HAYHTeJIbHOe YBeJe 
HHe KOJMYECTBA PeAVUMPYIOWMX BeWeCTB MPH OAMHAKOBOM Cofep2xKaHHH Go 


copa HM a3soTa (cM. Tau. 2). 


Taodmuua 


Pegzyun- 


“lramm O6unit Obwnit py sone Pexco3- 
IIpenaparsl BeHIecTRBA 
biel B. tularense a3oT cdboccbop (nocae rHg- aMHH 


powiH3a) 


Mcxonupit BupywenTHbI . . 14395 1,18 20,16 10,86 
aHTHr eH ABHPpyJICHTHDIE . . 8,79 4,67 36,17 Oa 
I bpaxuusa BupysenTHbli . . 8,90 1,44 5,12 0 

ABHpyJIeCHTHBIA . . = = = a 

Il @paxuusa BupyJIeHTHBIA . . > 8,55 1,53 28 , 50 13,44 

ABHPyJIeHTHBIE . . 8,12 4,56 38,71 U 

Ill @paxuusa Bupysentupi . . 9,02 0,55 * 25,04 20549 

ABHpyJIeHTHBIA . . = _— _— — 

IV paxuua BupyvieHTHb . . 2,90 0,89 3,87 3,00 

ABHpyJIeHTHBIE . . He HCCJIeNOBaslacb 
V obpaxuna Bupysentupiit . . 8,50 0,84 27,04 10,94 
ABHpYyJI@HTHBIH . . 9,63 2,64 24,44 0) 


Cpequ MpokyKToB ruApomusa cnewupwyecKoro BeIIeCTBA AaBMPYyJICHTHOI 
IUTaMM@ MBI, TOUHO TaK KE KaK H B Cyyae AHTHTeHa BHPyJICHTHOM CPOpMBI, # 
OOHapyKHBaeM OOOCOOJICHHBIX O€JIKOBOM HW NomMcaxapHAHoH dbpakunH. eee 
Ha ceOA BHUMAHHe MOHOe OTCYTCTBHe TEKCO3aMHHA B CHeMHpHYeECK OM BEMIeCT. 
aBHMpyJICHTHOrO LWITaMMa. 


Ta6muna 
a eS ae Pear as ee 
PH AH 8 
can ws § 
ala 4 ae 
Cnenuduseckoe BenjecTBO = pac 2 E 2 
ee ee tee 3 S || 
5 $e 28 2 5 € 5 58 
Xe) ore D5 3 g 2 3 Sa 
oe) 65 LS & & = On 
W3 BupyseHTHoro 
WITAMMa Ge Gi ny he) OTe Od 7a) A Om On 99k a 1Or ZO ROL or 5,15 | 15964 
M3 apupyseHutTHoro : 
~UitamMa...... . | 4,06 | 0,47 | 4,09 | 1,45 | 15,42 | 2,64 | 26,66 | 42,08 


Usyyanacb Ipuposa toctbopa, MpucyTcTByrollero B OONbUINX KomHMUeCTBE 
Bo dpakunn II cmeyucuyeckoro BellecTBa aBHpyJIeHTHOrO wWTamma. Onpej} 
JIGCHHe pa3JIMYHbIX (opM doccopa NpousBosHocb No MeTogy Uimuyra u Ta 
ray3sepa (*). Ha ocHoBaHHy MOJIYYeHHBIX JaHHbIX paccyYHTHIBaNOch KouMUeCT 
pHOonyKsenHoBoH (PHK) mu yesoKxcupHOonyKsenHoBol (JIHK) xucnor. 
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Bonpwad yactb cboctbopa yKa3aHHBIX MpelapaToB MpHHaqeKuT HyKeH- 
HOBbIM KHcJIOTaM (cM. Tal. 3). B ruqpouHsaTe BellecTBa aBHpYyJIeHTHOPO WITaM- 
* 


Cote chee aay Peper! 


Puc. 1 Puce. 2 Puce. 3 


Puc. 1. Coctas nonncaxapH a cnethwHyeckoro BelLecTBa ABHPYJIeHTHOrO wWTamMa, A—novuca- 
| XapHA ucxoguoro npenapata; 6u 5 —nonucaxapngp dpakuun /] uv V; (/ —ranakto3a, apa- 
-OuHo3a, pH6o3sa; J/— mMaHHO3a, KcHI03a, pamHo3a; 1 —ranaxto3a, 2—apa6uHo3sa 3— 
pu5o03sa, 4—manuo3a, 5 — Kcu03a, 6 — pamHosa 
Puc 2. CoctaB yracBOAHbIX KOMMOHEHTOB CNeLH@HYeCKHX BELILECTB BUPyJIeHTHOTO HM aBHpy- 
NeHTHOrO WTamMoB. A — nomHcaxapHA cnemHpuyeckoro BelllecTBa BHpyJIeHTHOTO WITaMMa; 
&— nosucaxapuHa cneundpuyeckoro selllectBa aBHpyJeHTHOrTO wtamma; B— rasakTosa, 
apaOuHo3a, pHCo3sa; /—MaHHoO3a, KCHN03a, pamHo3sa. / —ranaKtTo3a, 2 — apaOunos3a, 
3— puCo3sa, 4— MaHHo3a, 5 — Kcusi03a, 6 — pamHo3a, 7— ypovnoBan KucOTa 
Puce. 3. AMMHOKHCJIOTHBIM COCTaB 6eJIKOBbIX KOMMOHCHTOB CHeMNPHYeCKHX BeLLeCTB BUPYJeHT - 
Horo H aBHpyJieHTHOrO wuITamMmMoB. A—ruyponH3saT cmelupuyeckoro BeulecTBa BHpy- 
_geHTHoro wtamma 1CO y no asoty; 5—To xe, 200 y no asoty; B—ruyzponusaT cnelH- 
_@wueckoro selllecTBa aBupyseHTHOro witamma, 100 y mo a30ty; /—To xe, 200 y no 


— 


azoty; I —csugetenu. B touxn A wn B Ao6aBnen THpo3sHH, B TOuKy 6 — meTHouuH. 1 — 

UucruH, Ja —HenweHTHpHUNpOBaHHaA KuCIO\a, 2— JIM3HH, 24—THCTHAMH, 3— apranHH, 

4—raukxoxon, &—TpeoHHH, 6—awaHvH, 7—TpojMH: S— o%-aMHHOMaCJaHaA KuCIOTA, 
$a —ThposuH, Y— MeTHOHHH (BaHH), JV — dennsanannn, 1] — neiuuH 


Ma MeTOJOM xpoMaTorpaduyeckoro aHaiHsa (*) OblH COHApyXeHb! NypHHOBbIe 
OCHOBaHHA— afeHHH HM TryaHHH WH TIMPHMHAMHOBbIe OCHOBaHHA — ypallwl, UWHh- 
TOSHH, THMHH. ’ 

CoctaB yrueBosHoro HW 6eKOBOrO KOMMOHEHTOB CheuNpuyeckoro BelllecTBa 
ABYPYJIeCHTHOrO LiTaMMa H3y4aJICA MeTOJOM xXpoMaTorpaduyacKoro aHaJHsa 
Ha Oynare. 

Oxa3a/l0cb, 4TO HCXOfHOe CrelMpHyecKkoe BellleCTBO aBHpy JICHTHOMO WTaM- 
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Ma u ero bpakuuu II u V coqepxKaT KayeCTBEHHO OAMHAKOBBIC YIJICBONHbIC KOM= 
moneuTsI (cM. pue. 1), B ux ruqpommsaTax HAeHTHPMUMPOBaHbl CJIeCAYIOUlMe MO- 
HO3bI: raslakTo3a, MaHito3a, KcHvl03a HM pu6osa. M3yyenHbld HaMM paHee yrvie~ 
BOJHbIt KOMMOHEHT AHTHPeHHOPO KOMIVIeKCa BUPyJIeHTHOrO WITaMMa B. tularense 
MM@JI CoBepuieHHO Apyroli cocraB caxapoB. B HeM OblWwIH OOHAapyXeHbl: ra- 
WaKTo3a, apaOuHo3a, KCHWI03a, paMHosa, ypoHOBax KHCsOTa, reKCO3aMHH (ompe- 
J@NeHHI aHAMHTHUeCKN) H HEOOMbIIMe KOMMYECTBA PJIOKO3bI H MaHHO3bI. Cre- 
Jo3aTeJIbHO, B NoMMCaxXapHye CHeWMPHYeCKOrO BelllecTBa ABHPYJICEHTHOrO LWITAaM- 
Ma He OOHapyXHBaeTCA: TEKCOZAMHHA, PAMHOSbI, aPaOHHOSbI, PIIOKOSbI WH YPo- 
HOBOH KHCAOTbI, a B BeUIeCTBe BAPYJIeHTHOrO ITaMMa — pHOosbI (cM. puc. 2). 

Kak OblIo paHee ycTaHoBseHo ('), 6eIKOBbIM KOMIOHEHT aHTHreHa BUPyJIeHT- 
Horo WTaMMa TyIapeMuiiHoro MMKpoOa CoepxHT He MeHee 17 aMMHOKHCJOT, 
‘a MMeCHHO: WMCTHH, aciaparHHoBylo KHCJIOTY, TJIYTAaMHHOBY!O KHCJIOTY, CepHH, 
TIMKOKON, TPeOHHH, THpPO3HH, aslaHHH, MeTHOHHH (BaJIMH), CeHHlasaHHH, 
JI@HIHH, THCTHAMH, JIM3MH, aprHHHH, TIpOJIMH, &%-aMHHOMACJIAHY!O KHCJIOTY U 
AMMHOKUCOTY HeBbIACHeHHOH MpupogLl. TIpu uccnweqopaHHu Ha AByMepHou 
XpomMaTOrpaMMe KHCJIOTHBIX THAPOsM3aTOB HCXOAHOrO KOMIMJIe€Kca aBHpyJIeHT- 
HOrO WTaMMa ObwIO OOHapyxeHo 14 amuHoKucsoT. Cpequ HUX OTCYTCTBOBAJIM 
THCTHAHH, %-aMMHOMACJIAHaH KMCOTa H AMHHOKHCJIOTa HeBbIACHEHHOW MIpHpo- 
Jb, YCTaHOSJICHHbIe B OeKe aHTHreHa BUpyJeHTHOoro wiTaMMa. Kpome Toro, 
BH3YasIbHOe CpaBHeHHe MHTCHCHBHOCTH OKpaCKH HW pa3Mepa IIATe€H Ha XPOMAaTO- 
TpaMMaxX To30PHT O He3HaYHTeJIbHOM COfepxKaHHM THpPoO3HHa, (beHHamaHuna 
HM MeTHOHHHA (BaJIHHa) BOeKO30M KOMMOHEeHTe CHelMuyecKoro BellecTBa aBH- 
PyJIeCHTHOFO IITaMMa TIO CpaBHeHHIO C BUAPYJICHTHbIM. 

Pa3Hula MexKAY yKa3aHHbIMH OeJIKOBbIMH KOMIIOHEHTaMH COBepIweHHO ove 
YeTMHBO BUAHAa Ha OJHOMepHOM xpomMaTorpammMe puc. 3. BesoK, BXOALIMH B CoO- 
cTaB (ppakunu II, no cBoemMy KayecTBeHHOMY AMHHOKHCJIOTHOMY COcTaBy UJeH- 
TH4YeH OeMKOZOMY KOMMOHeHTy MCXOAHOro cHelMpuyecKoro BemlecTBa H3 aBH- 
PpYyIeHTHoro wTaMMa. CieqoBaTesbHO, aHasIMTHYeCKHe JaHHble HU pe3yJbTaTbl 
xpomaTorpaHyeckoro HcculeqOBaHHA MoKasbIBaioT, 4YTO dbpakuua II, cocTaB-— 
amioilad 76% ucxoqHoro chelwMpuyecKoro BellecTBa ABHpPYJeHTHOrO IWITaMMa, — 
lipeAcTaBsaeT CoOoH To Ke CaMoe BeMeECTBO, He pacillenmHBIUeecd MPH MATKOM 
KHMCJIOTHOM THAPOH3e, BEPOATHO, OslarosapA HaJIMYHIO TIPOUHbIX CBA38eH MeKy 
KOMIIOHEHTaMH. 

Tak4M O95pa30M, BeLIeCTBO, BbIAeJICEHHOe TPHXJOPyYKCyCHOH KUCOTOM 3— 
ABMPYJICHTHOrO WTaMMa TYJIApeMHUHOrO MHKpoGa, pe3KO OTJIHYHO OT AHTH- 
reHa BHpyJIeHTHOoro wiTaMMa. Hapsyy c oTcyTCTBHeM TpeX KOMIIOHEHTOB: (ppak- 
una [I —«Oenok», dpakunu II] —npounpiit NosMcaxXapHAHO-6eJ1K OBI 
Kommuekc WH (pakunu TV — Mn bI, BBIABJICHbI TaKxKe HM CYMeCTBeHHbIe pas- 
JIMYHA B COCTaBe OOHAPYXKeHHBIX OeKOBbIX WH YraeBORHbIX KOMMOHeHTOB. He- 
COMHEHHO, MepeXo KYJIbTYpbl MO BJHAHHeEM KYJIbTHBUpOBaHHA Ha UCKYC- 
CTBCHHBIX IMTATEJIbHbIX CpefaX H3 BUPYJICHTHOrO COCTOMHUA B aBMpYyJIGHTHOe 
CONpoBomkKLaeTcaA ri yOOKUMU H3MCHEHHSMH B TIpoleccaX OOMeHA BelLeCTB MHKPOO- 
HOW Ke€TKM, YTO IPHBOMUT K NOMHOH YTpaTe aBMPYJIeHTHOH (bopMoli aHTHrTeHHOrO 
KOMIII€Kca, XapaKTepHoro JWIA BUpYyJIeHTHOrO IWTaMMa. 

3 apupyjentHol cbopmer B. tularense uspieKaeTcA HeS3HAYHTeIbHOe KO- 
JIM4ECTBO BelllecTBa, OCHOBHYIO Maccy KOTOPoro cocTaBJIAeT HyKMeONpoTeHy, 
CBASAHHbIM C MOMMCaXapHAOM, KaYeCTBEHHO OTIMUHBIM OT NOMMCaxXapua aHTH- 
reHa BHpyJI€CHTHOrO WTaMMa. 

B 3aksOUeHHe CUMTAeM TIPHATHHIM JOTOM MpHHecTH OarojapHocTS 
npop. H. [. Oncydpesy 3a npequoxkenHyro Temy. 


Unctutyt emugzemuonornun wu MuKpoOuonornu Ilocrynnno 
um. H. ©, Tamanea 9 XII 1955 
Akajemun MequunHCKHx HayK CCCP 
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1956. Tom 109, Ne 2 


PEOJIOTH 9 


? 


b. B. BAHOrPAJIOB u B. TI. MHPOLIHHYEHKO 


NPOABJIEHHE HOBEMIWHX TEKTOHHYECKHX JBY)KEHHK 
B JIAHAWA®TAX PJIMHHCTbIX PABHHH 


(IT pedcmaszeno axademuxom JI. B. Haauskunsim 2 II 1956) 


Bo spems adporeoormueckux HccyleqOBaHHi, MpOBOAMBUINXcA B SanaqHoli 
-ypkMenuu B 1951—1953 rr., aBTopaMH HacTOsMeli cTaTbH U3y4alacb CBA3b 
O4B H paCTHTeJIbHOCTH C NPOABJIGHHAMH HOBeHWeH TeKTOHHKH*. Bio BbIAB- 
(€HO, 4TO pactipeseltenve NOYB WH paCTHTeMbHOCTH 3aBHCHT OT CTPYKTYpPHBIX 
OOCHHOCTEH MpOABJICHHA HOBeHIMHX TeEKTOHHYeCKHX JBHKeHHH; IIPH 9TOM B 
a3IMYHbIX JaHuapTax OAH UH Te Ke CTPyKTYPHble JICMCHTHI BbIPaKaloTCA B 
{OUBaX HW PaCTHTeIbHOCTH 10-pasHOMy. XapakTep saHAWapTHOrO BbIpaxkKeHuA 
AZ JIMIHBIX JJIEMCHTOB HOBeHWeH TEKTOHHKH 3aBHCHT TaKKe OT TpOOMKUTeIb- 
10CTH BOSJeHCTBHA 2PO3HH HM HHTCHCHBHOCTH pocTa TEKTOHHYeCKOH CTPYKTYpbI. 
3 HacTosmel cTaTbe H3JlaraloTCA HEKOTOPbIe pe3yJIbTAaTbI 3THX UCCeAOBaHHH, 
<acalollHecA H3yYeHHA TPOABJICHHM HOBeHINHX TeKTOHHYeCCKHX TOAHATHH U 
Ja3PHIBHBIX HapyWIeHH B MaHAMadpTax rIMHHCTbIX paBHHH. 

B S3anaquoh TypKMeHHH rJIMHMCTHIe paBHHHbl paciOsJOMKeHbI B MOMOCe 
OpHoro TporH6a, MpoTArHBarollerocaA BAOMb CeBepHoro cKOH Konert-JLara, 
Take B Jlempeccuyu Mexyy Mansi BanxanHom u Kwpeu-Jjarom u B mpez- 
Opbax Sataguoro Konet-Jjara. Llentpambubie, HavOosee NOHMKeCHHbIC YacTH 
Ip€APOPHbIX PpaBHHH 3aHATHI MEpHOAMYECKH 3aTONJIACMbIMH COJIOHYaKaM H TaKbI- 
2aMH, CJIOMKCHHBIMH HJIOBATO-FJIHMHHCTHIM IIpOJIOBHEM, HM MOUTH JIMUIeHbI pacTHTeJIb- 
HOcTH, Ilo mepudepuu riMHHcTbIe paBHHHbI MOKpbITbl paspexKeHHOH KycrTap- 
4HKOBOH, MOJYKyCTapHHUKOBOH paCTHTeIbHOCTbIO C COJIOHICEBaTbIMH, COJIOH- 
1aKOBaTbIMH TaKbIPOBHAHbIMH MOUBAMH UW U3pe3saHbl MeJIKHMH pycCuaMH Bpe- 
Me€HHbIX MOTOKOB. B ykKa3aHHbIX palOHaX NpOABJICHHA HOBeHIMHX TeKTOHMYE- 
°KUX JIBEOKeCHHM BbIPAKaloTCA B BUC JOKAJbHbIX BaOOOPasHbIX H KYNONOBU]- 
4bIX MOAHATHHM HM paspbIBOB, MepeceKalolluX PaBHHHY, B pxAe oMmpeeueHHbIx 
qampapuennit (4,°,7). B aHanorHuHbiX JaHAWapTHbIX yCOBHAX B Tekcace mpo- 
ABJICHHA HOBelUeli TEKTOHHKH u3y4anucb IIpaticom (8), Wurcom (°) u ap. 
 Hoselinwme TeKTOHHYeCKHe TOJHATHA BbIpaKaloTCA Ha TVIMHMCTHIX PaBHH- 
HaX B BHC NOKabHbIX H3MeHeHU TUAPOMOrMYeCKUX H TeEOXMMHYECKHX ycwo- 
BU, NOUB, pacTuTeNbHOCTH H MHUKpopenbeda. JlaHAMahTHOe NpOABJIeHHe STHX 
HapYlleHHH 3aBHCHT OT MECTHBIX YCJIOBMM, OT CTeHeHH BbIPaKeCHHOCTH CTPYKTY- 
PEI B slaHuacbTe H MHTCHCHBHOCTH TEKTOHHUCCKMX JIBHXKeHHH. 

BosyelicTBue TeKTOHHYeCKOrO MOAHATHA Ha WaHWadpT PIHHUCTHIX PpaBHHuH 
B HavAJIbHOM CTAJ[HH BbISbIBaeT JIOKAJIbHOe H3MCHEHHE PHPOMOrMYeCKOLO pexKHMA. 
[osepxuocTHoe momjaqnoe 3aToneHve cMeHaeTCH JMHeHHbIM cTOKOM. B pe- 
3yIbTATe TOTO MOABIAeTCH FyCcTad CeTb CMaGO BPeSaHHbIX PaMaJIbHO Pachoulo- 
KEHHBIX PYCEJ, KOTOPbIe OObIYHO UCUesAaIOT 3a TIpefeaMH MOAHATHA. B cBA3H 
¢ H3MeHeEHHeM ru[pomormyeckoro pedKuMa HU yJIyYWeHHeM ApeHawa Ha NpPH- 
OJHHMAIOULeMCA yuacTKe MpOMCXOAMT yMeHbINeHHe aKKYMYJIAWMH HOBAaTO- 


* Hopelline TeEKTOHHYeCKHe JIBHXKCHHA H UX KOHTpOJupytoutee BJIHAHHeE Ha daHymapT 


Spd ~usyyenb! B. II. Muponinwuenko; nOuBbl! HM pacTHTeJIbHOCTb H ocoOeHHOCTH HX 
bopMupoBaHHA B IIpeyesiax CTPyKTyPHbIXx o6pasopanHHli — b. B. BunorpayoBpim. 
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TIMHUCTOrO MaTepHasa, BbIeIayHBanue cole. BmecTe C 9THM COJIOHYAKOBBIC 
TOUBbI Aempeccuft rIMHHCTbIX PaBHHH CMeHAIOTCH TaKbIPOBHAHBIMH COJIOHIIE=) 
BaTbIMH, CHbHO comOuneBaTbIMM nouBamu. JJerpayauua NOTHOM TaKbIpHOH) 
KOPKH HM H3MeHEHHe MOYB COMpOBOARMaloTcA MOceeHHEM Ha yYacTKe NOMMATHA 
IHOHEPHOH COJAHKOBOM paCTHTeJIbHOCTH. 

Bmecte c MpekpallleHveM 3aTOMeHHA y4acTKa, yJyueHHeM ero ApeHarKa, 
a TakKxKe, BO3MOKHO, H C HEKOTOPbIM IOHHKCHHEM YPOBHA TPyHTOBbIX BOA By 
Mpeylerax MOHATHA IPOMCXOAHT ycbIXaHHe CHJIbHO AMCIepCHbIX HOBATO-DIM~ 
HMCTHIX PPyHTOB. OTHM MOXKHO OOBACHHTb TO OOCTOATEMbCTBO, YTO Ha yua- 
CTKaX, MOJBepxKeCHHbIX TEKTOHHYECKOMY MOMHATHIO, OObIYHO BOSHHKAIOT KPyl- 
HbIe TpelUlMHbl, YCbIXaHHA, OOpasyiollMe Ha MOBEpXHOCTH IVIMHMCTbIX PaBHHH 
ceTKY MakponmomuroHos (7). C TeyeHweM Bpe€MeHH MaKPONOJIMTOHAaJbHBIe TpPe- 
IMHbI 3alIbIBaIOT, 3AHOCATCA MPOsOBHEM UM ZOMOBbIM MaTepHasoM. OO UX Cy- 
WECTBOBAHHH B TaKHX CJYYaAX MOMKHO CyAHTb MO XapakTepHOMY CeTYaTOMY 
pacnosO*KeHHIO NpHYpOveHHbIX K HMM KYCTOB YepHoroO cakcaysa HW MpHKYCTO- 
BbIX OyrpoB. YUacTKH C pasBHTHCM MAKPOMOJHOHAaJIbHOCTH NpeACTaBJAIOT Of- 
HO H3 MepBbIX MpOABJIeCHMi BOCXOAAWIMX TEKTOHHYCCKHX JBHXKeHUH Ha TuIMHH| 
CTbIX paBHHHaX MU OKOHTYPUBAIOT MOMHATHE Ha POHE TEKTOHMUCCKHX, WelpeccuH, 

Jlampueliiee pasBuTue MOAHATUA MPUBOAMT K Ooee TIyYOOKHM H3MCHCHHAM 
B JlaH{iwadTe rIvHucTbIX paBHuH. HakorJienue 90I0BOrO MaTepHawa B MIpu- 
KYCTOBbIX Oyrpax, BbIyBaHHe MH BbIMbIBAHHe TAKebIX (pakUMi NPMBOAAT K 
oO6erueHHio MexaHwyeckoro cocTaBa nouB. B TO xe BpeMA MpOWCXOAMT UX 
Jlasbueitmee BbIIemauuBaHHe. B pesyubTaTe 9TOrO Ha yuacTKe NOAHATHA op- 
MUpYyIOTCA IIPHMHTHBHbIe CepO3eMOBHAHbIe MOUBbI. PacTHTebHOCTb CTaHO- 
BUTCA Oomee rycTOH H pasHoobpasHOH; NOceAeTCA MOJIbIHb, TPaBAHUCTHIe 3pe- 
Mepbl, ICaMMOUTHBI€ KyCTapHHKH (YepKes, J2KysryH). Pycaa craHoBATCA pes- 
KHMH, HO Ooylee Bpe3aHHbIMH. | 

Ha mocmequeH cTaqvH CyleCTBOBaHHA 3aKpbITOH CTpyKTypbl Hayne 
ONIM3KO 3aJleralouluX KOPeHHBIX MOpO OKasbiBaeT TeEOXHMMYeCKOe BO3eHCTBHE 
Ha jlaHwiuapbr. B sTo BpemMa 3aceyeHHe MOYB BOCXOAALIMMH pacTBOpaMH BBI3bI- 
BaeT COJIOHYAKOBYIO SBOJIOWMIO NOUB H OTMHPaHHe paCTHTeJIbHOCTH Ha yuacTKe 
noguaTua ('). PaspprxmeHHe NO4B KpHcTasmaMH COMM HM OTMMpaHHe pacrTu- 
TeJIbHOCTH IIPHBOAAT K YCHJICHHOM ediasyunN cBosa nNoqHATHA. MuHorya B 3TOM 
cayuae K IOMHATHIO MOryT ObITh IPHYpOYeHb! JOJIOBbIE CKOMJICHHA 3aCOJICHHBIX 
CTpyKTYpHbIX rIMH — «ceBgomeckoB» (*). BnocweqcTBHH 3aKpbITan CTpyKTypa 
lipeppamlaeTca B OTKPbITy10, H MpOHCXOAUNT NOMHad CMeHa MaHMAapTos. 

Yka3aHHble MpH3HaKH UPOABJICHHH HOBeHIMMX TeKTOHHYeCKHX MOMHATHE 
Ha IJIMHMCTHIX PaBHHHaX COOTBETCTBYIOT Pa3HbIM CTAHAM BbIPay%KeHHA 3aKpbI- 
TbIX CTPpyYKTyp B MaHAuiapTe UH MpeAcTaBrstoT coool NpHMep «aHAIWAadTHbIX 
3BeHbeB», BOSHHKAIOUIMX IIpH CMeHe JaHAWapTOB B Mpouecce pocTa MOJOMbIx 
TCKTOHMYECKUX CTpyKTyp. B pa3smHUHbIX KOHKPeTHbIX YCJIOBHAX MbI HaGJIiO- 
7\aeM pasHble CTaqMM STHX M3MeHeHHH, BbISbIBAIONIMX BOSHHKHOBeCHHe KOHIeHT- 
puuecKkol CTpyKTypbI AaH{uadpta Ha noxNaTu. IIpu stom Ha nepBbIx cTaqMAx 
HOBCHIWUHe TCKTOHHYeCKHe JBMXKEHHA B JaH{WladTaxX PIMHUCTHIX paBHHH (KaK 
MB pale MaHAWAaPTOB) BbIPaKaioTcA B CO3aHHU Oowee OarOlpUATHBIX PasHo- 
OOpasHblxX IKOMOPHYECKUX YCNOBUH Js PpasBUTHA pacTHTembHOcTH. Haocdopor, 
Ha MOCNeAHUX CTaMAX, KOPa KOPeCHHbIe NOPOMbl NOAXOLAT ONU3KO K MOBEpX- 
HOCTH, NPOMCXOMMT COJIOHYAKOBaA SBOJIOUMA MOUB HW OTMUpaHue pacTuTebHO- 
cTuH. Bee sTo ykasbiBaeT Ha CIOXKUbI XapakTep BbIPAaxeHHA HOBelillelt TeKTO- 
HUKM B JaHy_uadrte. 

CoppeMeHHble paspbIBHble [BYXKeHUA CelicMOTeKTOHHUeCKOrO XapakrTepa 
CO3MaloT Ha NOBCPXHOCTH TJIMHUCTHIX PABHUH CeTb, Yale BCero yHacwleqLOBaH- 
HbIX Pa3pbIBOB OTHOCHTeIbHO HeOOUIbINOM aAMIIHTYAbI NepemMenmenus (°,3). 
CBASAHHBIM C STHMM paSpbIBAMH TPelMHaM IIpOMCXOAMT Mormomenue NoBepx- 
HOCTHBIX BO. B pesyabTaTe BAO HeaBHO BOSHUKIUHX TpelMH cosqarores 
Oaron puATHBIC YCNOBUA [JI MOCEICHHA PaCTHTeMbHOCTH, A MMCHHO: HapyweHne 
MMOTHOH TaKbIPHOH KOPKH, OOHAbHOe YBJa%KHeHHe PYHTOB, B cOveTaHHH 
C MOCTATOUHOW adpallHeH, BHILMIeEJIOYCHHOCTb H3 MOUBbI H3ObITKAa cove UM T. TI. 
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3 STHX YCJOBHAX MPOUCXOAUT MOceNeHHe BAOIb TpeulMH YepHoro cakcayna u 
J ONAHOK; Pere, Ha OOee BMAKHIX HW 3aCOJICHHBIX MECTOOOHTAHUAX, TaMapuKca 
PoTauinuka, Kaprana, Ha Oomee CyXHX — peamiopHH, Oossmhua H Ap. OgnaKo 
pa yuacTkaxX C aKTHBHOM  2pO3HOHHOM HM aKKYMYJATHBHOH  enTenb- 
OCTHIO MPOMOBHAJIbHBIX TOTOKOB, Ha COJOHYaKaX, H TaM, re MO Tpewn- 


a MIpOHCXOJUT BbIKJIMHHBaAHHe MHHepaJH3OBaHHbIX BO], MOcevIeHHA pactTu- 


Pue. 1. Kapra noupenHo-reoCoTannuecKHX MPH3HaKOB HOBeLIINX TEKTOHHYCCKHX JBH- 

2KCHHH Ha PUHHMCTHIX paBHHHax B pafione Trop Masi Banaxan u Ktopen-Jlar 

(Sanannaa Typkmenna). J—ropHbie aH_WadpTh HW OTKpbITbIe CTpyKTypbI; 2— 

TIpeATopHble WW HaKJIOHHbIC PABHHHbI, CJIOMKeHHBIE MPOJIOBHAJbHbIMH wWiseHpamMu; 3 — 

TJIMHHCTbIe PaBHHHbI; 4— 4aCcTb 30HbI MOJIOJBIX Ppa3pbIBOB B MeCcTe ee MpOABJICHHA 

B JlaHilabTax PIHHHCTHIX paBHHH; 5 — yuacTKH COBpeMeHHBIX NOAHATHH Ha TVIHHH- 
CTbIX PpaBHHHax; 6— yuacTKH Jelpeccui 


€JIbHOCTH BAOJIb TEKTOHMYCCKHX TpelllHH He mpoucxogut. Ilo stow NpHuHHe OTO- 
Opaxkenve STHX HapylwieHHi Ha MOBepXHOCTH ObICTpO UcuesaeT, H CeMbI HX 
OKa3bIBalOTCA TPYAHO yJIOBHMBIMH. 
| Qkonorvueckad OOcTaHOBKa BJOJIb TEKTOHHYCCKHX HapylieHHH c TeyeHHeM 
BpeMeHH H3MeHAeTcH. B ycmnoBHAX MepwHoyuyecKorO 3aTONJICHHA TJIMHHCTbIX 
PaBHHH MpOJOBHAJIbHBIMH BOJaMH TPeWHHbl SaHOCATCA UJIOBATO-PIMHHCTbIM 
mpomropuem. IJocme ux 3aMONHeHHA MOUBCHHBIC YCOBUA BOIb paspbIBa M0- 
cTelmeHHO yxyquiaroTca. BMecTo aspallu HU CTPYKTYPHOK pa3sqpoOseHHOCTH rpyH- 
TOB HaGlofaeTCA 3aHIeHHe H YIMJIOTHEHHE TPelllHHbI, BMECTO BbIMeIayHBaHua — 
MOATATMBaHHe HM KOHUeHTpaluaA come (OCOOeHHO JIerKO MOJBY2KHbIX AHHOHOB 
xopa). Tem He MeHee, WeMOUKH ryGOKOKOpHeBbIX KYCTAPHUKOB, TaKHX, Kak 
YepHbI cakcayJ, elle WOomroe BPeMA PaCTYT Ha 3AalIJIBIBIUMX H He€3AMETHDIX Ha 
MOBEPXHOCTH TEKTOHHUECKHX TpelMHax. 3a 3TO BpeMA B BeTPOBOM TeHH KycTa 
OOpa3yloTca IIpHkKycToBble Oyrpbl, KOTOPble COAKEHbI CTPYKTYPHBIM IIbIIeBAaTO- 
TIMHHCTbIM MaTepHasIOM HM CYLIECTBYIOT NpOAOJVKUTebHOe BpeMA Tocyle OT- 
MUpanua caKcaya. BbiranyTble WermouKH STHX MpuKyCTOBbIX OyrpoB (TaMa- 
KOB) MO3BOJIAIOT HaOMOFaTb C CaMOeTA H JeWIMPpUpOBaTb JMHUW HapyuieHuH 
MHOFO JIeT CILyCTA MOce OTMHpaHHaA KYCTOB YepHoro cakcayula (°). 
JlaTupopaTb BpeMA BOSHHKHOBCHHA TEKTOHMYECKOrO HapyWieHHA MOSBOACT 
ompeylesenne BOspacTa IIpHypO¥eHHBIX K HUM KYyCTOB YepHoro cakcayvia. Ecru 
KYyCT yxKe OTMep, TO BOSpacT paspbIBa OMpefemAeTCH MPHOMHKEHHO NO COCTOH- 
HHIO TaMaka (KOTOpbIli Mocle OTMHpaHWA cCakcayla HaudHHaeT Me€jJICHHO 
erpafupoBaTh) H 10 COXpaHMBIUMMCA B TOM MIM MHOM cTeneHH OCTaTKaM Ky- 
CTOR uepHoro cakcaysa. Tak HalipwMep, NO STHM IpH3HakaM ObIO yBASaHO 
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BO3HUKHOBeHHe OHOO H3 KPYMHBbIX paspbIBoB (cM. puc. |) ¢ CHAbHbIMM CeHCMO- 
TCKTOHMYCCKHMH JIBHXKCHUAMH B 9TOM paloHe, HaOsIOAaBLUMMUCA Mp KpacHo- 
BOJCKOM 3emsleTpxaiceHun B 1895—1896 rr. 

B 3akmoueHHe HYKHO OTMeTHTb, UTO H3yYeHHe MaHWapTHbIX MpH3HaKOB 
uMeeT OObUIOe 3HAVeEHHE JIA YCHemIHOH paspaOOTKH HM IIpHMeHeHHA adPOMeTO- 
JOB IIpH W3yYeHHH HOBeHIIMX TEKTOHHYCCKUX IBHXKEHUM. 


Jla6opaTopuaA aspomeToOB Tlocrynuso 
Axafemun Hayk CCCP 27 I 1956 
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PEOJOTHA 


B. A. KAJIKLOXKHbIN 


‘ XAPAKTEPHCTHKE METPOFPA®HYECKOH MPOBHHILMH THMAHA 
(ITpedcmasaeno axademuxom J]. H. Llep6akosum 31 X 1955) 


Jlomroe BpeMA BbIXOAbl HHTPY3HBHBIX NOpON Obl H38BeCTHbI TOMbKO Ha Ce- 
3epHOM TuMaHe. K HacTosllemMy BpeMeHH OHH OGHapyxKeHbl B pAJe MYHKTOB 
OxkHoro u yacTbio Cpeyuero THuMaHa, BBIABJICHbI HX BOSPaCTHbIe COOTHOUIe- 
HHA C BMelLaOUMMH TNOpOaMH YeTMACCKOM, JKeKUMCKOH, GOOGpoOBCKOH Hi 
SbICTpYXHHCKOH cBuT (cBuTa «M»), HaMeTHJIcA OOM O6NHK TuMaHcKOl  ne- 
TporpauyecKkoH MpOBHMHUMH Kak OO/lacTH pacipocTpaHeHHA MaJIbIX HHTpy3nit 
KACJIBIX H WeIOWHbIX TOpOA C MOAYHHEHHbIM yyacTHeM ra66pouyubIXx. Wupuna 
H3yYeHHOH 30HbI onpesenaetca B 70—100 km. Hue JaeTca xapakTepucTuka 
M3YYCHHbIX ABTOPOM 1OKHO-THMAHCKUX PpaHHTOB, CHEHHTOB H MeTaMop(dH4yecKHX 
cepHi, He NOJYYIMBUIHX OCBeIeHHA B JIMTepaType. 
_ YP pauursi ua lOxxuoM TuMane Biepsple ObIIM ycTaHoBseHbI Ha p. UyTb 
Ha rayOuHe 421 M nO HeMeTaMopdu30BaHHbIMH TIMHAaMM BepXHeKMBETCKOTO 
Bospacta*. Buewe rpaHHTbl cepble H GleqHOpPO3OBble, CpeHesepHHCcTHIe Cc 
HepaBHOMepHbIM paciipejesieHHeM CJlaraioulux KOMMOHeHTOB. Ilo cocTaBy OHH 
MHKPOJIHMH-IarvOKa30Bble, MYCKOBHT-OHOTHTOBbIe. T]iarHoksa3bl OCHOBHOK 
Maccbl oTHOcATcA K Ne 32—35, saqpa 30HambHEIX K Ne 45, Hapy2KHbie 
-Kae€MKH I1larHokKsa3a mpecTaBJeHb! abOuTOM. M3 akleccOpHbIxX MHHepaJoB 
OOHAp yXeHbI WHPKOH, MaJlaKOH, aMaTHT, MOHAILHT, 9TMAOT, MMPUT, MarHeruT. 
Tlo JJ. Il. Cepmiouenxo, Bneppbie onvcaBlieMy 3TH TpaHHTbl, NpHCyTCTByIOT 
IMpTOJHT, OPTHT, THAPOOPTHT, MAKHHTOINT. 

HmxkHeoMpHHcKad ONOpHasd CKBaxkuHa (Tponuko-[leyopckul pavou) Boa’ 
B JBYCJIOJAHbIe rpaHHTHI Ha ruryGuHe 1952 M; 3yecb OHH TepeKpbITbl H2KMa-OM- 


‘pHHCKHM KommeKcoM (mMomHocTbIo 600 M); Bospacr mocweqHero D,—D3 (?). 
HipkHuM YICHOM KOMIIJICKCa ABJAIOTCA KOCOCJIOHCTbIE WeCuaHHKH MOMIHOCTbIO 
or 100 qo 200 M, BckKpBITHIe B pale WYHKTOB THMaHa  HaSBaHHble CefbeJIbCKOH 
‘cBuToH. Bpuue 3ameraeT KpaCHOUBeTHad aprHJiIMTOBaA Tova — HHOeIbCKaA 
CBUTAa HM elle BbIMe Cyb(paTHO-KapOoOHaTHaA — BacbKepcKas cButTa. Ha Cepep- 
HOM THMaHe, TOBHAMMOMY, aHaJIOrOM CebeJIbCKOM CBUTbI ABJIAIOTCA MeCYaHHKH 
‘CpeHeHeBCKOM CBHTbI MOIHOCTHIO 110M; OHM HeCormacHo JIexKAaT Ha HEMBIX 
ONOMUTAaX, KHU3Y CMeHHIONIMXcaH (payHHCTHYeCKH OXapaKTePpH30BaHHbiMH 
BepXHECHJypHiiCKHMH M3BeCcTHAKaMH**. Ha cpequem TuMane aHaJoroM cejesb- 
CKOMi CBUTDI ABJISIOTCA TM 2KeMcKHe CIO. Ha pasMUHbIX YACTAX HKMA-OMPHHCKOLO 
KOMIVIeKca, B CBA3H C €rO pa3MBIBOM, TpaHcrpeccHBHO m0 Bcemy BocToaHomy 
[putuMaubio HasieraioT KOHTOMepaTbI MH MeCdaHHKH BepXHEKUBETCKOrO NOIb- 
apyca. 

HuxKHeEOMpHHCKHe TpaHHTbI OIe{HOPOSOBbIe KPYMHOSepHHCTHIe, MOpH- 
pOBHAHIe, 10 TpelllMHaM HHOra HH DUIMpOBaHbI KUIKAMH aluta. 'paHHTbl MUK- 
POKIHH-llarvoknasoBble, ABycuofanble. []narvoKia3s OT Ne 5 no Ne 25. Peqkue 
MOMKUMUTOBbIe BKINOUCHHA Narnoksasa cofepxatT 30—45 % aHopTHTa; OHHHHOr a 


* TpanuTbl npoppiBaloT A2%KeKHMCKy!O H OOOpOBCKy!IO CBHTI. 
** CyHXpOHHUHbIMH 0 dbayHe KOJUNMCKO cBuUTe B paspese «KosuuM» KomsBo-Buurep- 


cKoro Kpas#, MepeKpbITOH TAaKOTHHCKOM CBHTOM De. 
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KaTaKkla3MpOBabbl HW albOHTH3HpOBaHbl. AJIbOMT MpecTaBeH Yale peakIHOH- 
Holi KaemKOli BOKpyr\ KpucTa0B HepBoro nokoweHua. MukpokHH CBexkuUH, 
Vis akieccopHbix MHHepaJiOB OOHapy2KeHbI THTAHMT, UMPKOH, alaTHT, MOHALAHT, 
pavOakTHBHbI MUHepadl THNa MalaKOHa, TYPMaJIMH, PyAHble YepHble HeMar- 
HUTHbIe HenpospayHple. M3 BTOpHuHbIX MUHepasIOB OTMCYEHI CEpUUMT, XJOPHT, 
M@HHHH, pyTH (CareHHTOBbIe PeWIeTKH), JIEMKOKCeH, KaOJMHHT, KaJIbUMT. Co- 
cTaB MHHepaioB B MmpoueHTax: KBapm 26,1; muarHoKsas 40,5; MUKPOKJHH 
28,1; myckosnt 2,2; OnoruT 3,1. B NermaTHT-anmuTax WwNarvOkKa3 COCTABIAET 
47,6; KBapy, 31,0; myckoBuT 15,7; O“oTuT 3,2; :MMKpPOKJIMH 2,5. Ha CeBepHom 
TuMane rpaHuTbl aHamorMaHoro cocTaBa H3BecTHbI Ha Bonpuiom KameuiKe O1H3 
Uenickou ry6bl. 

KpapweBpble CHe HHT HI HX KBapleBble MOHILOHHTb! ObWIM BCKDBITHI 
na VsKocpropuuckom yuyacTke (lOxkubIii TuMaH) Mog BepXHexKHBeTCKHMM 
TeCuUaHO-PJIMHHCTHIMH OTOKeHHAMH. TlepBble cepOBaTO-posoBble MoppupoBHuy- 
HOrO CJIOKEHHA, C GOMbIUHM COep%KaHvHeM OHOTHTAa HM C NOYHHECHHBIM KOJIM- 
yecTBOM poroBoH OOMaHKH HM KBaplla. Broppie, HaOOOpoT, xXapakTepM3ytoTCA 
BbICOKHM COepKaHHeM am(puOoa, WpHMecblo MMpOKceHa, Me€HbIUHM yuacTHeM 
6uOTHTa uM cBOGOsHOrO KBapula. HeckonbKO OTMMUHBIN COcTaB OJIM3KHX THIIOB 
TOpok o6ycnoBseH, BepOATHO, aCCHMMJIAWHeH BMelaloluxX MOpo caHeB, 
OcHoBHOH MMHepamormyeckHH cocTaB Jind OOCMX pasHOcTeH Topo, cimeWyroulwn 
(B Mpollentax): MAKpPOKIMH 35—65% ; nmarvoKa3 aHAesHHOBOrO pana 11—32%; 
ampu6on 2—15%; Guorut 11—12%; quoncuy O—3%; KBapy 11—12%. De- 
HOKPHCTaJIbl IpeCTaBJICHbl MAKPOKJIMHOM HM TwarMoKia30m. M3 akweccopHbix 
MMHepasioB OOHapy2KeHbl allaTHT, THTAHHT, MAKMHTOIIHT, UWMPKOH, MMppoTua, 
pyTH, MalaKOH, MOHaUHT, (bioopuT. BropHuHbie MHHepadJIbl: XJIOPHT, JeHKO- 
KCeH, OHOTHT, CepHUMT, KapOounaT, STMAOT, NeHTOBOe BeLecTBO. B nopoye pas- 
BHTbI MHPMeCKHTbI H MMKpOMerMaTHTOBbIe MpopacTaHuA KBaplla. 

Ha CesepHom Tumane (Mampi Kamemiek) CHeHHTbI MHKPOKJIMH-MwarvoKksa- 
30BbIeé, C OHOTHTOM HU OT 0 Ao 20% cBo6oqHoro KBapua. B nocmeqHem coryuae 
mopoyla 10 cocTraBy mpHOlMxKaeTca K rpaHuTy. B KpacHbIX pa3HOCTAX CHeHHTAa 
B KpHcTaaxX MOeBoro WNaTa MpHcyTcTByeT MOpowkoOoOpasHo paccesAHHbili 
rematuT. Y nodepexpa UemcKol ry6bl H3BeCTHBI BEIXOJ[bI Hec:peJIMHOBLIX HW STHPHHO- 
BbIX CHEHHTOB, allJIMTOBbIe, M€fMaTHTOBble HW KBapLWeBbIe KUIbI. B 3TOM Ke paiioue 
pactipocTpaHeHbl rpaHnuTbl, ra6Opo, aMPuOoMTH3HpOBaHHoe Yra6Opo, MMOpHTI 
Hw jp. Ha Cpequem TumMane cpequ cmaHieB B BepxHeM TeyeHun p. Kocpio 
(npuTok Mesenu) u p. BoOposok (nputox Tuxmer, TleyvepcKoii) o6HapyKeHbl 
CHeHHTbI — 9STrHpHH-apdBeCOHMTOBbIec,  STHPHHOBbIe, 9FMpHH-aBrHTOBBIe, 
a TakKKe NOPObl MHCTBEHUTOBOrO THMa (KapOoOHAaTHTb); TaM Ke U3BeCTHBI 
KBapleBble MOJIeBOWMATOBO-KBaplleBbIe 2KUJIbI, ~ KOTOPbIe MpOpbiBaloT 6o6poB- 
ckylo cBuTy. Hasmune 3qecb rpaHHTOB MOXHO NpeAuONaraTb 10 PpasBHTHIO KBap- 
WeBbIX H MOJ@BOMIMATOBO-KBapLeBbIX KU UW XapakTepy MeTaMopdusmMa canes, 

panutTs! Tumana m0 cofepxkanuto SiOz (Tab. 1) oTHOcaTCaA K KUCHbIM WUC 
(bepeHuMaTaM rpaHMTHO Marmbl, B Hux mpeoOsaqaeT (B MON. KOmMUeCTBAX) 
HaTpHii Hay Kawem. B uyTHHcKuX rpaHuTax cooTHomeHve R20: RO = 0,71, 
B HWKHEOMpHHCKHX R20: RO = 0,22. Coyepxxanve jenoueli wu  mesouHo- 
3€MEJIbHBIX SJICMCHTOB BbIe B UyTHHcKOM MaccuBe. B kpacHbIX CHeHHTaXx 
OOHapyKeHO BbICOKOe COfep%RaHve OKHCH Kemesa U mpeocdaanne (B MON. KO- 
AMYECTBAX) KaIMA Ha HaTpueM. [paHuTsl, CHeHUTHI M KBapleBble MOHIOHUTSI 
TIpOpbIBalollMe YeTaccKy!lO, JOKeKUMCKYIO HW OOOPOBCKYIO CBUTbI, HMCIOT CBe- 
KUM BU M rpanuTuylo crpyKtypy. Iopogu rad6po (Cesepupiit Taman) xapak- 
Tepu3ylOTCAH am@*HOoNMTHSalMeH, THeHcOBOH cTpyKTypoH um smOoKalMsyroTcA 
B Upefewax CaMOH ApeBHeli yeTMAaccKOM CBUTbI MeTamMopcHyecKoro paspesa Tu- 
maHa, Ha ocHopanuu sToro npusHaka (orneficopanua) cTpaTurpaduyeckoro 
NOMOKEHUA MOPOMbl OCHOBHOH MarMbl MOMKHO OTHECTH K HavOoulee paHHM Mar- 
MaTHYeCKHUM BHeApeHHAM Ha Tumane. Kpuctanmuyeckue mopogp cbyHjameuta 
Pycckol mulaTpopMbl, BCKpbITHe OypeHvem 613 CapaToga, B MonoToBcKoM TIpu- 
KaMbe HM Ap. OTHOCATCA K TpaHHTO-rHelicaM HM KaTakNa3suTaM. DTO no3Bonser 
BUACT PeSKOC OTMMYME MAarMaTHYeCKUX MOpoy TuMana u Pyccxoit natdopmst. 
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1 Ierporpaduyeckuit cocras MarmatTuyeckHx cepHH TuMaHa OMKe CTOHT 


gi cocTaBy Nopox metporpapuyeckoli npospunuuu KonpeKogo momyocrpopa 1 


; ITIHYACTCA OT YPpaJIbCKHX Kak IO cocTaBy, TaK H TO OOLEMHbIM COOTHOLICHH- 
IM 


| 


yiM HHTPy3HBHbIX Macc. Ha TuMane rpaHuTouguplit KOMMseKc lpeBpanupyerT Hay 
padopouqnpm. Ha Ypane, naodopor, ocHoBnnle YJIbTPAOCHOBHbI€ HOPOJbI 
BHO NpeoOmagator Haq rpannToujamu. Merannorenua TuMana TaKxKe OTMHY- 


da OT MeTalorenuu Ypasia, uO HaxOAUTCA B TeCHOli CBA3H C XHMMUeCKUM CO- 
~TABOM HUH ocoOeHHOCTAMH 


jasBUTHA THMAHCKOrO Mar- Dede Ihe 
MaTu3Ma. Jia  rpaHHTOB “ : Kpapue- 

WMaHa XapakTepHO HH3KOe tape lab cite Gal ti 
colepxKaHue aTOMOB KaJIb- 


< OxucuEt m8 
MMH, KOTOPOe MO*KeT BOHTH 5 Sc | Ces. Taman, | % 8 
B aJIOMOCHJIHKaTbI B CoueTa- #6. am Ee eee See 
uuu c CaAl. Ilo stomy no- moO } o |O28 Qaxe 
cleHeEMYy IIpH3Haky OHH OT- 

MualoTcA OT MpoTeposoli- Sid, . . |74,35 |70,82 161,05 |57,66 |59,88 | 6,44 
CKMX rpaHuTos (1,8) u 6mMxKe TiO, . . | 0,11 | 0,55 | 0,52 | 0,96 | 0,23 | 50,68 
eer mazesotene (i). A 2 WR Fe Rs | 
‘Kpome Toro, B TuMaHCKHX p.6° | || 0'50 | 4°70 | 3747 | 3°14 1,18 | 4,02 
Ppanutax oTMeyaeTca Tlepe- MnO .. | 0,06 | 0,11 | 0,14] 0,14 | 0,04] 0,05 
CbINIeEHHE YJIMHOSCEMOM, HO MgO . . | 0,20 | 0,65 | 3,94 | 0,87 | 0,38 | 6,74 
Bee feteen sepeimese Os (BEE ea S| 8 
ee OT Oe bl 281) 3.84 6 OGune. Ba | a Gtn bre LOO 
AMYHA OT MpOTEpOSOHCKHX pO, . . | 0,08 | 0,20] 0,33} — | 0,33] 0,20 
rpanHutTos. PaspesbimMetamMop-_ S (nup.) . | 0,06 | 0,23 |cnezer 0,07 
(pHueckHx cepul TumaHa nu Fe mmp. . | 0,03 0,06 
Ypana  (IIpunonapypli u ae Bh re 0,78 Abe oe ee 0,93 

© PAAR BL ge, eT ’ ’ ’ 7 
fOxHbEl Ypau (°,7)) mHTOMO- CO,.. . | 0,15 0,58 0,34 
\THYeCKH OT/IMYaIOTCH: Ha BaO.. . | (He 0,12 

Tumane He ObIN0 OOHapyxe- es satay 
HO 9ady3HBHEIX Topok Hu | | | 
MUpOKMacTHYecKHX Ipejcra- 99, 66 100, 47199, 62 loo,24 100,23} 99,413 


-BUTeelH HH MpOAyKTOB UX 

_pa3spyuienua, Ha Ypane OHH XapaKTepHbl JIA paspe3a ApeBHUX TOI CaH- 
ues. B MuHepasoruyecKoM cocTaBe CclaHuWeB HW MecyaHuKoB TuMaHa He ObwIH 
OOHapyXeHbI CHIIMMAHUT, aHasly3HT, CTABPOJHT, rayKOHHT, XapakTepHble 
JIA HEKOTOpHIX YacTeli JpeBHHX claHUeB HM MecyanHukKOB Ypamna. CocraB 
canes TuMaHa XapakTepu3yeTca yYacTHeM CHIbHO OKaTaHHOrO TypMasMHa 
-KOpHUHEBOPO, TpaBAHO-3eJIeHOrO, NOMMXPOMHOFO, a TakyXe WMPKOHAa, HasMuHe 
_KOTOPBIX 3/ecb 0613aHO PaspYIICHHIO H MepeOTMOXKEHUAM OCAaMOUHbIX TOMI, 
-Kora-TO O6pa30BaBllIMXCA 3a CUT paspyWieHHA MarMaTHYeCKUX Topo}. 
[Jo MunepasorwyecKuM KpHTepHAM B ClaHiaxX HM KBapWwuTax TumanHa Bbije- 
“jInIOTCA MeTaMOpduyecKHe (ballHH pasHbIX cTyleHeli MeTamopdu3ma. Oxu oTpa- 
“)Kal0T KaK BsIMAHHe MpOrpeccHBHOTO KOHTAKTHOrO MeTaMOp@u3Ma, Tak H perHo- 
-Hambuoro. Muuepamoruyeckwe accoluMaluw U CTpyKTypbl Nopoy XapakTepu- 
3YIOT MeTaMOpUyecKHe 3OHbI, COOTBETCTBYIONIHE TEMMepaTyPHbIM YPOBHAM Me- 
TaMOpH3Ma HW OCOGCHHOCTAM MeTACOMaTHYeCKHX 3aMemleHu. Cpequ MeTamopdpu- 
ueckux (bamull ycTaHOBJIeHbI cielyioulue MeTaMop*wyecKHe 3OHbI (OT BBICIIHX 
K HUS3iMM CTYNeHAM MeTaMOp(pH3Ma). 

1. Porosukosad HW OporoBHKOBaHHas CJIaHIeBad 30HbI, MO CcOcTaBy KBapl- 
ylarvOKs1a3-MyCKOBHT-OHOTHTOBBIe, C HOBOOOpas0BaHHAMH MNarvoOKs1a3a, MUKPO- 
KIMHa, OMOTHTa, TYpMasIMHa, alaTHTa, MaslakOHa, IMpKOHa, NpH3MaTHYeCKHX 
KPHCTaJINOB —ceHa, WIbMeHHTA, MO3{Hee YaCTHYHO HIM MOJIHOCTbIO JICHKO- 
KCCHHSMpOBaHHbIx. B GOMOTHTe IWIMpOKOe pa3BHTHe MOY MIeOXpOMdHble 
OpeosbI BOKPYF BKNOYeHHI paMOaKTMBHBIX MMHepasmoB (ceBepHas WaCTb IOx- 
Horo THMaua). 

2. MurmaTusupoBpanHad MeTaMopduyecKkad 30Ha CaHWeB, MO COCTaBy MH- 
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KPOKJIMH-3TUpHH-OMOTHTOBaA, C HOBOOOpasOBaHHAMM 9STrMpWHa, MHKPOKJIMHa, 
aNbOHTa, TYPMaJIMHa, CMCHAIOUAACA KBaPI-CepHUMTO-CJIOMMCTHIMH CJaHiaMy 
(Uernaccku Kamenb,s Kocbio uv Bo6porckul, y4acTKy). 

3. Meramopduteckas claHleBan 30Ha, MO CcOcTaBy SIIMOT-CepHIMT-XJOpHuT- 
ANbOHT-ONMTOKIa3-OHOTHTOBOTO COcTaBa, C HOBOOOpasOBaHHAMM OMOTHTA, TYP- 
Masia, STIMfOTa, WlarHoKka3a, MpH3MaTHYeCKOH (OpMb!l KPHCTAJWIOB HJIbMe- 
HUTA, pyTHla M BTOPHYHOPO MeHKOKCeHAa. OTA 30Ha NOMYUNAa PasBUTHE B palo- 
He p. Kopennoit (nputox p. [mxKmpr [leyopckon). 

4. Meramopduyeckait 30Ha cCiaHeB, KBapleBO-XJIOPHTO-CepHIMTO-CJO- 
JWMCTOrO COcTaBa, aJIbOHTH3HPOBaHHbIX HW TYPMAJIMHH3MpOBaHHbIxX, C KPYyINHbIMH 
lwacTHHaMu MeHHMHa MW peqKUMU 3epHaMH JIeliKOKceHa. Taka accoluMallis MHHe= 
pasloB XapakTepHa Juin caanueB palionos Ou-Ilapmpr uv BepxHenKemcKoro, 

5. Meramopduyeckad 30Ha CJIaHWeB, KBapIleBO-XJIOPHTO-cepHIHTOBO- 
cmoMcTOrO COcTaBa, HHOra C KpaCHO-KOpM4HeBaTbIM OHOTHTOM, Oe3 BAAHMBIX 
BKJIOUCHHH PeKUX MUHeEpaOB. CiaHibl STOFO COCTaBa He HeCYT CJIeAOB KOH- 
TaKTHOrO MeTaMOp*H3Ma H HOBOOOpasOBaHHH, OHH pacipocTpaHeHbl B Bep- 
xopbax peu. [lomBykspl, 4. BepxogcKoli uv ap. B palione J>Key2KHHCKOM NapMbI B 
JDKEJKUMCKOM CBHTe OTMEUAIOTCA MOJIEBOIMATOBO-KBaplleBble H apKO3O0BbIe Mec- 
yaHuku. B cnanuax TuMaHa ycTaHOBsleHa KOpa BbIBeETpHBaHHA JO BepXHexKu- 
BeTCKOrO BO3pPacTa, OHA MpeACTaBIeHa OXRKeNeCSHCHHbIMA WIM KaOJIMHH3HpOBaH- 
HbIMH 6e/bIMH CIaHUaMH, MOWHOCTbIO ~ 40 M. 

B nocaequue rogpi (°) Oblla cqelaHa MOMbITKa BbI,eHTb Ha Pycckow naT- 
tpopMe «pHdelickue OTJIOKeHNA», JexKallMe Ha TrHelicax, WH paciipOcTpaHUTb 
ux Ha TuMaH. Ho caHubl HM KBapwHTb! THMaHa HeCYyT Culebl KOHTAKTHOTO Me- 
TaMopdu3Ma, He OOHApyKuBaIOT JHTOMOrMYeCKOrO H MMHepadornuyeckoro CxOJ- 
CTBa C COCTaBOM «pubelicKoli cepu» U-He OTBeYaIOT CTpaTurpatbHyecKOMy MOJO-— 
*KeHHIO TocmeqHHX. Pa3pe3br MeTamopduyeckoH cepuu Cpeyguero u IOxKHOrO- 
THMaHa yBA3bIBalOTCA M@KY cOOOH MO CBHTaM HM OTJIH4AIOTCA CTeMeHbIO MeTa- 
Mopdu3mMa. Onv He OOHapyXHBaIOT JHTONOrMYecKOrTO H MUHepasorn4yecKoro 
CXOJ\CTBa C KapaTaBcKol cepHeH BamkupcKoro Ypana u Ap. (7,4), paccombHHH- 
CKOH cBHTOH KceHodouToBo u Tose cnaparmuta Hopsernnu (°). B paspese 
TuMaHa BbIJeIAeTCA [Ba WUKIIa CeAMMCHTaAlMH, pa3jeeHHbIX cTpaTurpadu- 
YeCKHM YIJIOBbIM HecorsacHem. KmepBomy 3Tally OTHOCHTCA YeTIaccKaad CBHTa 
(Pt?) 4 ko BropomMy—JDKePKUMcKaH, GOOPOBCKaA UH ObICTPyXHHCKas CBUTbI (Cm— 
O?). B cnanyax 606poBcKoH cBuTb! ApercKkoro yyuacrxKa VM. A. Botitosuy 6pr on- 
peweseH KOMMIeKC CHOp, OOMIHM YHCIOM Goslee COpOKa, KOTOPBII 10 ee 3aks104e- 
HMIO CXOJ€H C KOMIIeKCOM cnop 43 claHueB IIpH6anTHKH, CYMTAaIOUHMcA Xa- 
PpakTepHBIM JIA OpfOBUKCKOrO BpemMeHH. B KomMIeKce cnOp O6Hapy2KeHbl TPH, 
NOJrpyMubl, HaXO{AUIMeCH IIPHMepHO B paBHbIX KOJIMYECTBCHHbIX COOTHOILIE- 
Huax: Triletes R. c Tpexmyyepol muHMei pasBepsanus, Triletes R. c on- 
HoslyyeBo wjembio H Monoletes Yber. 6e3 wemu. Bee cnoppl 6e3 oTopouek, 
T. e. Azonoletes c rmayKou, warpeneso wu wWHnOBOH MOBePpXHOCTbIO 3K3HHBI. 
Panee MHOow copmectHo c H. II. IlatpuKeepoli B cnanyax ueTaaccKoli CBHTbI 
(?) DxkBaqopcKoro yuacTKa ObWIH OGHapyKeHbI Tla\KHe MeJIKHe CHOphI, OOpbIB- 
KM TpaxenJ C OKAMMJICHHbIMH NOpamy UH Jp. M3 6plcrp yXHHCKOLi CBUTHI OMpeeJIeHbI 


Collenia Wolcota, Conophyton dzevanoysky Wol. u yp., a Taxxe Selenopo- 
ra timanica Wolog. 


a gg ge 


= = 


Ilocrynuaio 


25 X 1955 
UWUMTHMPOBAHHAS JIATEPATYPA 


LNs Gane We BapuuKu lh, Tlepecuer xuMnuecknx aHaJIH30B H3Bep%KCHHbIX POPHbIX M0- 
pom, M., 1933. ® M. HW. Tapaupb, Tp. Ypanpcx. nayuno-ncen. wHcT. reon. u MHHepai. , 
PYFS8S),:"-* OA. Kars 6epr,A, FoR oa org nH, TLAH, 58, No 1 (1947). 3 Be 
Keaaep, Tp. Uucr. reon. nay, 109, reon. cep. (37) (1952). *§ B.C. Kontes-Jso p= 
HH KOBH Ap., Peonormueckuli paspes Ypana or 3natoycra 70 Uena6uncka, Asn. AH CCCP, 
19440 *@. 1. Jliepuucon-Jleccunr, Merporpapua, 1933. 7H. A. Cupun, 
Tp. Uncr. reon. nayx AH CCCP, 72, nerp. cep. No 22 (1945). ® B.M.Tumo  e es, Ilerpo- 
rpapus Kapenun, 1935. ° H.C. Wlarcxu it, Usp. AH CCCP, cep. reon., No 5, (1952). 
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Horgan AKkagemun nayx CCCP 
1956. Tom 109, N: 2 


PEOJIOLH 9 


B.'H. JOTHHOBA 


O HEKOTOPbIX OCOBEHHOCTAX KbIHOBCKHX APIHJIWJIMTOB 
B TATAPCKOM ACCP H NPHJIETAWOWHX K HEM PAMOHAX 


(ITpedcmaeaeno akademuxom H. M. Cmpaxosem 30 1 1956) 


~ Koetmosckue OTsox%KeHHA B Mpeyentax TaTapcKoll pecny6muku uM Npusmeraronlnx 

Hel paHOHOB MMeIOT TOBceMecTHOe pa3BuTHe. HuxuaAA rpaHHlla ux, coor- 
€TCTBEHHO C YHHPHUMPOBaHHOM CXeMOli JeBOHA, NPOBOAHTCA MO MO,omBe Nay- 
{H KapOOnaTHbIX MOpo, (peep «BepXHHH H3BecTHAK») c Cyrtospirifer murchi- 
onianus Kon. (*). B cesepo-3anaqHol yacTH BocToKa TaTapuu 9Tamauka Kap- 
JOHATHBIX MOPO HHOra OTCYTCTBYeT, a B pAJe MecT OHA 3aMelaeTCH MOUTH 
€PHbIMH, JIMCTOBATO-CJIOHCTbIMH, H3BECTKOBHCTbIMH aprHJWIMTaMH, cCcOsepxa- 
HMM MHOrOuHCeHHy!o (payHy Opaxnonoy. Ha OrgenbubIxX yuyacTKax BOCTOKa 
TarapHH KbIHOBCKHe OOpa3s0BaHHA 3aieraloT Ha MalwIHHCKHX OTJIOMKeHHAX C AB- 
IbIMH TPH3HakaMH pasMbiBa (°). HanOoee APKO pa3MbIB M@XK]y KbIHOBCKUMH Hi 
allHHCKHMH OTJIOXKCHHAMH BbIParKeH B ceBepHOH uacTH TaTapun (y a. Cers- 
<OBO). Sylecb B MOoulBe aseBpomHTO-mecuaHoro muacta D5, 3ameratomero 
4eMOcpeACTBeHHO Ha MallIHHCKHX OTJOMKeHHAX, MpOcdexUBaeTCH Mpocmoli rpa- 
ua (MomHOcTHIO 0,1 M) H OTJebHbIC rasbKH B HEM BeHYHHOH JO 1,5 cm KBap- 
eBoro H NOJeBOWNATOBOTO CocTaBa. ; . 

B cepepHol yactu Tatapckxoh ACCP u mpuseraromei K Hei KuposcKon 
Ou. KbIHOBCKHE OTJIOKEHHA HEMOCpeACTBEHHO HaJleraioT Ha Pa3sMBbITY!0 IlOBepXx- 
(OCTb TOpok KpHcTamMyeckoro (byHaMentTa (y Ay. KyKmop, Ka6six-Kynep, 
pacuoska, r. Masmmppx). 

BepxHssd rpaHHia KbIHOBCKHX OTJIOKeHHH OTOMBaeTCH N10 MOAOWBe NaykH 
3BeCTHAKOB c Timanites acutus Keys. (penep «aakcbm), OTHOCHIIMXCH yxKe K 
capraeBcKHM oTwoxKeHusM. IloceqHHe MecTaMH 3aJleraioT C pa3MBIBOM Ha I0- 
pofaX KbIHOBCKHX OOpa30BaHHi (KapOoHaTHad Opekuna y r. Masmpnx). 

MoulHocTb KbIHOBCKHX OTJOKeHHH B Mpesenax TaTapuu komeOmetca or 4 
0 77 M. IIpu 3Tom HavGomburee 3HayeHHe OHA MMeeT Ha 3anajle (50—77 mM), a 
HauMeHbiee — Ha ceBepe (3—6 Mm). Ha toro-Boctoke TaTapHH MOULHOCTb KHI- 
HOBCKHX OOpa30BaHHH cocTaBsaeT 18—40 M. 

KpIHOBCKHe OOpa30BaHHA COMKEHbI IPeCHMYMeCTBEHHO TeppHreHHBIMH Ocas- 
KaMU, PlaBHbIM OOpa30M aprHJJIMTaMH, pee NecuaHHKaMH HM aJleBpOJIHTaMH. 
Tlocnequne IpHypoueHb! B OCHOBHOM K cpeftHeH 4aCTH CBHTbI, OOpasyA AOBOJIbHO 
BbIJep2XKaHHbIit B MpOCTpaHcTBe MecyaHO-aJleBpOMMTOBHI MuacT (Dy), KOTOpbIit 
MeCTaMH ABIAeTCA HedbTeHacbiIleHHbIM. [loqyHHeHHOe 3HaYeHHe UMEIOT Kapoo- 
HaTHbIe MOpOJbl — HSBECTHAKH, JOMOMUTHI, MEpreJIM, B OOJIbIIMHCTBe CBOeM 
paciipocTpaHeHHble B OCHOBaHHH CBHTbI. OHaKO MecTaMH Ha ceBepe TaTapHu 
KBIHOBCKHe OOpas0BaHHA CylaraloTCA He TeppHreHHbIMH, a KapOOHATHBIMH Opo- 
jlaMu, B YacTHOCTH B palione 14. bexrepeso, IloKpoBckoe, rye OHH NOMHOCTHIO 
TIpecTaBJleHbl W3BeCTHAKaMH (MOU[HOCTbIO 4 M). 3a upesenamu TatTapyn 
(x. Pomourypma, Yamyptckas ACCP, 4. Boposxa, Kyii6pnuenckas 061.) BepXHasa 
NOJOBMHa paspesa CBHTbI TaK2Ke CO%RKeHa KapOOHATHbIMH OTMORKCHUAMH. 

B cocrTaBe KbIHOBCKHX OTJIOKEHHH Ha LOMO APFHJIMTOB MIpHXOMUTCA OKOMO 
80—90%. CymmMapHas MomlHOcTb UX Ha wro-BocToKe TaTapun AocTuraeT 30 M, 
a Ha 3anmale mocmequel 3HauHTebHO BbIUe. CyMMapHad MOUIHOCTh aprHJJiH- 
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TOB, Kak MpaBUyO, BOSPacTaeT COOTBETCTBEHHO YBeMIeHMIO OOUleH MONLHOCTH 
CBUTBI. KbIHOBCKMe* aprHusiMUTbl OOpasy!oT HeMpOHHIaeMy!O MOKpbILIKY Na 
HepTHHbIX sanexei Tatapuu. Tlostomy BosHuKaeT HeOOXOMMMOCTb Oouee e- 
TaJIbHOrO H3YYeHHA UX. 

Ilo muHepasoruyeckoMy CcOcTaBy Cpe KbIHOBCKUX aprHJJIHTOB BbIAe/AIOTCH 
pa pa3iMuHbIx Tuna. K nepBomy THITY MBI OTHOCHM aprHJIMTbI ruApOcsto- 
JUCTbIC, HMEIONIHe IIpeMMYIeCTBEHHOe pa3sBHUTHe, a KO BTOPOMY — aprHJJIMTBl 
KaouMHuTOBbIe. Ilocmequve HAMM yCTaHOBJIeHbI TOKO y Tr. Masmbnx, re OHM 
galeraioT Ha Moposax KpucTasmuMuecKoro dyHwamenta. MomnHocTb UX 3]eCb 
He TpeppuaeT 3 M. : 

ApruJIMTbI MepBoro THMa MaKPOCKOMMYeCKH OOMAafaloT 3eeHOBATO-Cepou, 
MpOCMOAMH LWWOKONaHO-KOpHUHeBON, B OTIEJIbHbIX CIyYaAX, B MOMOWBeE CBH- 
Tbl, MOUTH YepHOK OKpackoH. OuUu, Kak MpaBuJIO, MOTHbIC, TOHKOAHCHEPCHBIe, 
TOHKOCJIOMCTHIe (JIMCTOBATO-CJIOHCTHIe) H OObINHO He OOHAPyXUBaIOT MpHcyT- 
CTBHA KapOoHaToB Kasbuua. IIpu pasome OHM JerkO pactiayaloTcA Ha TOHKHE 
TwlaCTHHKW, a NO] BIMAHHEM BOJIbI PaCCJIAHWOBbIBAalOTCA MW OCbIMAaIOTCA, YTO He- 
PeAKO BbISbIBAeT OCIOMKHEHHA IpH pas6ypuBaHuu ux (’). [Ipocnoamu aprua- 
JIATbI TlepenO/IHeHbI COMTaMH WaMosuTa. AprHJJIUTbI HepeqKO cofep%aT TOH= 
KHe IIpOCOH HW JIMHSbI CBETJIOCEPbIX aJIEBPOMHTOB MOMHOCTbIO OObIYHO OT AOuev 
MMJIIMMeTpa JO 1 cM; KOJIMYeCTBO MX, KaK IIpaBHYJlO, yBeIMYHBaeTCA B HHKHEH 
yacTu cBuTbl. UacTo B aprMuuTaxX, OCOO€CHHO B HHKHeH MOJOBHHE pa3pesa, 
UMEIOTCA JIMH3OBHJHbIC CTAXKCHUA CHepuTa, MMPHTa HW H3speKa BbIeNeHNA 
XalbKonuputa (y 4. Munun6aeso u yp.). Ilo mmockocTaM HaCJIOCHHA aprHJii- 
TOB COfepxKaTcA OCTAaTKH (payHbI, rlaBHbIM oOpa3om Lingula sp. uv OOyrieHHbe 
pacTuTeibHble ocTtaTKH. JI. C. Ty3o0pou (°) B KbIHOBCKHX aprHJIHTax ycTas 
HOBJICHbI OTHOCHT@JIbHO BbICOKO pa3BHTbIe CNOpbl THApPOPHIbHBIX pacTeHHH, 
IpHHaywexKaux K pogam: Retusotriletes Parvimamnatus Naum., Leiotriletes 
microrugosus N., L. pullatus Naum., Archaeozontriletes Nalivkini Naum. 

Tloq MHKpOCKONOM aprHJJIHTbl XapakTepu3y!OTCA TOHKOUVELYHYATOH CTpyK- 
TypoH. OcHOBHadA Macca B HUX CJlaraeTCA TIMHHCTbIMH MMHepasaMu, HMeIOLMME 
CIYTaHHO-YellyHuaToe, MeCTaMH TlapasiesbHO-YelyHuaTOe CIOMKeHHe, € pe- 
JIMKTaMH reJleBuHOM rIMHUCTON Maccbl. CofqepxKanne noceqHel B Nopoye HHO- 
rya octuraet 35,0%. 

Ilo pesybTaTaM XMMMKO-MHHepasornyecKHXx UccieqoBaHul (°,4) u JaHHbIM 
TepMMYeCKOrO HM PeHTTeHOCTPYKTYPHOrO aHAaJIH30B TJIMHHCTbIM. KOMIMOHCHTOM 
PaCCMATPHBaeMBIX TOHKOJMCHePCHBIX APFHJIIHTOB SABJIAIOTCA THAPOcHOMbl. 
B TOQYHHeEHHOM KOJIMYeCTBeE B HHX MpHcyTcTByeT KaOJHMHUT. 

[louru Bcerfa B aprHJMTaX MMeIOTCA 3CpHa KacTHYecKOro MaTepnasa. Cojep- 
*KAHHe Ux KoeOeTca OT O, 1 4047 % . OHH OOLINHO paccesAHbIBMOpOre, aHEpeyKO 06- 
pa3yloT mocnolinbie cKonueHuA. [Ipeo61aqaroujuh pa3smMep 3epeH KmacTHuecKO- 
ro MaTepvasa cocraBasaeT 0,01—0,04 mm, pexe Gompuie. IpeqcraBnen On 110- 
JyOKaTaHHbIMH 3epHaMM KBaplla C BeECbMa HESHAYHTeMbHOH NpUMecbIO Apyrux 
MuHepasos. [panynomerpuuecKH cocTaB apruuIMTOB, MO aHHbiM 140 ana- 
JIH30B, WJlJoCTpupyetca pwc. 1. PaccMaTpHBaeMble apruJiJIMTbl ABJIAIOTCA B 
OCHOBHOM TOHKOJMCHEPCHbIMH, C COfepxanHem oT 34,9 yo 60,6% (B cpeqHeM 
43,4%) wacTH, pasmepom Mexbure lp. KommuectBo necuaHbix (ppakuHli B HUX B 
CpeHeM cocTaBAeT JMUb 0,34%, a B OTICIbHLIX OOpasilax He MpeBpnuaeT 5%. 
Cogepkanve alespuToBoro MaTepHasa B aprusmuTax Kone6meTca or 0,1 JO 
47% (B cpequem 14%). Cogep>kanue xe uacTH, MeHbIe 0,01 MM cocTaBsAeT B 
HUX Ooubue 70%, a uHorga 95%. J[ucnepcnocTh apruWHTOB O6BIMHO cHH- 
*KaeTCA C TIYOMHOH uM NO HallpaBMeHMIO Ha ceBep. 

Cpe apruJWTOB B KbIHOBCKOM CBHTe MIpeMMYIIeCTBeHHOe pasBUTHe UMe- 
10T aprHJIMTbI NOYTH YHCTHIC HW C1a6O aJICBPHTOBbIe PaSHOCTH HX. 

C Welbio YTOUHeHHA MMHepamoruuecKoro cocTaBa TlecuaHO-aJIeBpHTOBOH 
YacTH apruiHuTOB ppakiun 0,25—O0,1 mm no 42 o6pa3iam u3yyanucb MMMEep- 
CHOHHbIM MeTOoM. B pesybraTe uccseqoBaHuH BbIACHHIOCb, YTO MecuaHo- 
aJlEBPUTOBAA YaCTb UX XapakTepM3yeTCA CNOMKHBIM MHHepasOrMyecKHM cocTa- 
BoM. BbIxof| u3 Hee TaAxKeTbIX (Ppakunli c YCJIbHBIM BecOM Oouree 2,9. KoNe6eT- 
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/eNeCTHHA — eMHHYHBIe 3epHa. 


PIBCTPeJIbIE THTAHOCOJep»xKallMe MHHep ab 
‘(aKHe-TO BbIBeTpesble MuHepaubl (1,99%); 


Apeunsuh 
Hecyatio -anedpumobeit 


ApeUunfiiiia 
aneGoumo-necvaHell 


Apeunnuin 
CUbHO | 
necyaHall - 


, 


st OT 0,03 qo 2.57%, B cpeqHem 2Ke cocTaBlAeT 0,41%. V3 Hux Ha Jomo. Teppu- 
GCHHBIX MUHEpasoB Upuxog_utca 0,33%, nuputTa 0,07%, rugporeruta 0,01%, 


Cpelu TeppHrennbrx TaKebIX MUHepanoB RexymuMA (>10%) sBasoren: 
PEPHBIe PYAHBIE MuHepasb! (26,85%)*, wupKoH (26,08%), anaras (19,03%); 
p_ BTOPOCTeNeCHHbIM MHHepalamM (coyepxanHe 1—10%) ornocarca: TypMamHH 
7,89%), rpanar (1,17%), rpynua snuqor-nousnta (2,15%), pytun (1,92%), 


(7,88%), MyckoBuT (2,25%) 4H 
K aKILeCCOPHbIM MHHepaam (co- 


Puc. 1. CrpyktTypHad cxeMa apruJJIHTOB B KbIHOBCKOH CBHUTe 


fepxanue <1%) NpHHasmexkaT: rpaHaT, MMKOTHT, THTaHHT, XMOpHT, XsOpH- 


TOHA, OHOTHT, 3eeHad cIO{Ka, CTaBpOWJHT, 


OObIKHOBeHHaA 3eeHaA poroBaa 


OOMaHKa, apdBeACOHHT, AMOMCHA, KOpyHA, raayKOunT. 


Jlerkue (ppakiHH llecuaHO-aJleBpHTOBOH YaCTH aprHJIJIMTOB IIpeWCTaBJIeHbI 


B OCHOBHOM KBapliem (57,3%), KAKHMH-TO CHJIbHO H3Me€HEHHBIMH MUHepamamy u 


HeompejeiuMbIMH 3epHamu Topo (41,2%); kK 


BTOPOCTeIeHHbIM MHHepasiaM IpH- 


HajiexKaT mosepbie wmaTE! (1,41%); kK aklyeccopHbIM — KpeMeHb, MYyCKOBHT. 
 TeppureHuplitt MaTepuvad OO6pa3s0BaH B OCHOBHOM 3a CUeT IIPHBHOCA ero C ce- 
Bepa, rye uactb TaTapckoro cBOfa B KbIHOBCKOe BpeM#A Gblvia cylueli. O6 9TOM 
CBUJeTeIbCTByeT OOMIee BOSpacTaHHe KOJMYeCTBA KacTHYeCKOrO MaTepHasia, 
YBeMUeHHe pa3Mepa 3epeH ero MO HallpaBsJeHMIO Ha ceBep H YMCHbINeHHe MOMI- 
HOCTH CBHTbI B 3TOM HallpaBsieHHu. [paBuwHo-raseqHbId MaTepHasI KBapleBoro 
HM MOMeBOWMATOBOrO COCTaBa B OCHOBaHHH CBHTbI BO3HHK 3a C¥eT TlepeMbIBa HU 
MepeoToKeHuA MOpOM KpUucTammMyeckoro *byHfamMenta, a ruMHAcTO-ocPopx- 


TOBOrO —3a CUeT HepeMbIBa NOACTHJIaloulux 


OcaJOUHBIX OOpasoBaHHh. 


XHMMKO-MHHepasOrHyecKHMH HW CIeCKTPOCKONMYCCKHMH HCCJIeQOBaHHAMH B 
cocTaBe TBepAOl asbl aprHJJIHTOB YCTaHOBJIeHO IIpHCyTCTBHe CeEMYIOWMX Ie- 


Mentos: H,B, C, O, F; Na, Mg, Al, Si;:P, 
ea, Sr, Zr, W**. 
CojlepxKanue Beymiux SeMeHTOB (6e3 O 
95,78; Al 1J,49%;, Fe’55,62; Ca 0,64; Mg I 
3 o6mjero wHca OTMCYCHHBIX 3JIEMeCHTOB 


SuiveGawbie V. Cr, Min, Fe:sNiz 


u C) cmeqyromee (B Bec. %): Si, 
052570745; elC.2,6;° Na-0,62, 
mo KmaccupukaunuH A. E. Pepc- 


* JJano cpefHee comepxaHHe MHHEepaJIOB B TAXKEbIX PpakUHAX. 
** CrekTpaJIbHble aHaJM3bl TIpOHsBeZeHbI B a6oparopuu KasancKoro pusnaia Akazemun 


Hayk CCCP Jle Bou-Uep. 
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mana (7) OTHOCATCA K AKTHBHBIM M¥rpaHtaM 19, K MalOaKTHBHBIM 3, K HeaKTHB- 
HbIM 1. eR 

Ilo xumuyeckomy cocTaBy apriAHTbI JOBOMbHO OHOTHMHBI. XapakTepHBl- 
MH OCOOCHHOCTAMHM JWI HUX ABJIAIOTCA: a) MOBbINeHHOe copepxanHne Al,Os, 
BCpefHem cocTaBysriomlee 10 35 aHamH3aM 22,6%; 6) Hes3HadHTebHOe COfepKa-) 
Hue CaO (B cpequem 0,93%); B) 3aMeTHbIe H3MeHeHHA B COfepxKanuH S (B Mpeye- 
max 0,55 —2,75%), BbISBaHHbIe pa3HbIM KOJIMYECTBOM IIMpHTa B aprHuJJIMTAax; 
r) HECKOIbKO MOBBINeHHOe COep2xKaHHe WeIOUHBIX OKHCIOB K,O u Na,O, Ko- 
TOpoe B CyMMe cocTaBuIAeT B cpequem 5,02%. | 

ApruuimuTbI BTOporo Tua, Kak YK YKa3bIBaJIOCb BbIIMe, YCTAHOBJICHBI TOJIb- 
ko y r. Manmppxk, rye OHM (MOWLHOCTbIO 3M) 3aseraloT Ha Nopoax KpHCTaJJIN~ 
yeckoro (pyHaMeHTa HM TepeKpbIBaloTCA OcayKaMH capraeBcKOH cBuTbI. MaKpo- 
CKONHYeCKH STH aprJHTbI OOaaloT OypOBaTO-KOpHUHeEBOU, MpOCJOAMH 
MOUTH YepHOH OKpacCKOH, CMOMCTHIe, MO NJIOCKOCTAM HaCJIOCHHA C MHOPOUMCJICH- 
HbIMH YeLLyHKaMH OHOTHTAa, peAKO MYCKOBHTa HM XIOpHTa, BeMYHHON 3—4 MM, 
yacTo jesopMupoBaHHbIx. B OcHOBaHHM TOJIMH aprHJIJIHTOB OTMe¥aIOTCH 00-) 
JIOMKH KBaplia pa3Mepom Jo | cm. B Kposysie HX H B OTJEJIbHbIX NpOCMOAX BCTpe= 
yaloTCA OCTaTKH (bayHbl Opaxuonoy. 

Ilo. MukpocKomoM paccMaTpHBaeMble aprHsJHTbI OOaaiwoT TOHKOYeLLyH- 
yaTOH CTpykKTypOH HU B OOMbUIeH Macce NapaJJIebHO-YeLIYHUAaTbIM CJIOXKeHHEM. | 
OcHOBHbIM IJIMHHCTbIM KOMIOHEHTOM B STHX aprusJIMTAaX ABJIACTCA KaOJIMHUT, 
a He PHApocMObl, YTO MOATBeEPxXMaloT FaHHbIe TePMHYeECKHX aHaJIH30B, Mpo- 
H3Be[eHHbIX WH pacuiMdpoBaHHbIx IO. B. CemenTosckym. 

B aprusmuTax MpucyTcTByeT NecuaHO-aJIeBPUTOBbIM MaTepHas, IpeACTaBsIeH- 
HbIM YrJIOBaTbIMH VW MOJyOKaTaHHbIMH 3epHaMH OpTOKIa3a, MHKPOKJIHHa, KBap- | 
ua. IlocnequHe HepeAKO TpelMHOBAaTbIe, C BOJHMCTbIM YyracaHHeM, BesIMYMHOM 
lipeumMyiyecTBeHHo 0,3—0,5 mm. B apruamutTax cofep2xKaTcA paccesAHHble TbIWIe- 
BaTble H OGOMOUHBIe (1,2 MM) 3epHa KaabuuTa. B Hux TakxKe OTMeUAaIOTCA Jer- 
KHe CTH)KCHHA MMPHTA, HepeAKO yuaCTKaMM BbIeeCHHA KPpeMHeE3eMa H MeJIKHE 
HaJI€Tbl FHAPOOKHCJIOB Kewesa. 

B XHMMYeCKOM COCTaBe OMMCbIBACMBIX APFHJIJIHTOB OTMe¥aeTCA OTHOCHTEb- 
HO BbICOKoe coyepxaHHe Al,O, (27,97%). 

YcNOBHA 3ayleraHiA KbIHOBCKHX aprHJJIMTOB, (bayHHCTHYeCKaH XapakTe- 
PHCTHKa UX, COCTAB KOJINOHMAHO-AMCNepCHbIX WH CHH-HareHeTHYeCKUX TAXKEIbIX 
MHHepaJlOB H TeOXHMHYECKHE OCOOEHHOCTH JaloT BO3MOXHOCTh pacCMaTpHBAaTh 
KbIHOBCKHE aprHJJIMTbI KaK MOpCKHe OOpasoBaHHA. OHH BO3HHKJIM B ycso- 
BHAX 3OHbI Web()a CPaBHHTeIbHO MEJIKOBOAHOrO SIIMKOHTHHEHTAaJIbHOrO MOP. 

Cpeqa Mopckoro GaccelHa 3a BpeMA OOpasOBaHHA OCHOBHOM Maccbl apruJi- 
JIMTOB Oblla BOCCTAHOBHTEJIbHOH, ONarONpHATHOH JIA OTMOXKeCHHA OCAaKOB 
C CyUeCTBeHHbIM COJepxKaHveM CHH-HareHeTHYeCKOrO MMpuTa HW OpraHvyeckoro 
MaTepHaa. B Tex cny¥aaxX, KOrla KbIHOBCKHe aprHJWIMTbI (OPMUpOBauch Ha 
nopofax KpucTasMueckoro (yHAaMeHTa, cpeqa MOpcKoro BOOeMa He Bcerga 
ABIANACh OMHOpOAHOH. Mecramu ona Oblia ca60 OKHCMTeIbHOM uM XapakTe- 
PUSOBaNaACb OTJOXEHHEM TePpPpHTeHHbIX OCAKOB C MaJIbIM COepKaHeM CyJIb- 
(PHAHOH cepbl (OObIYHO He Gomee 0,1%) H HHYTOXHBIM cOfep%KanueM OpraHH- 


yecKOro MaTepHasla. YCOBUS B STHX CYYAAX ObIWIM OArOMNpHATHBIe JIA OT- 
JIOMKCHHA KAOJIMHUTOBBIX OCAKOB,. 


Tloctynuao 
5 I 1956 
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TrHCTOJOVH A 
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JI. b. JIEBHHCOH u E. B. AHAHOBA 


YKJIEHHOBbIE KHCJIOTbI B MOTOPHbIX KJIETKAX CMMHHOrO 
O3rA WH 4YBCTBUTEJIBHbIX KJIETKAX CIMHAJIbHOrO TAHJINA 
HA HEKOTOPbIX CTAXMYAX PASBHTHA 3SMBPHOHA KYPHILbI 


(I]pedcmasaeno akxademuxom E. H. Iasaoeckum 29 I 1956) 


B mpegbiqynieli pa6ore (°) 6bl0 MOKa3aHO, 4TO (PYHKIMOHAbHO-rHCTOXMMH- 
WecKoe HCCIeAOBaHHe HEPBHBIX KJICTOK B IIpoWecce pasBHTHA 3apoOyblila Laer 
O3MOXKHOCTbh YCTAHOBHTb CBA3b Mey (pyHKiHel, H3Me€HEHHeEM (pOpMbI H He- 
KOTOPbIMH CTOPOHaMH OOMeHa BeICCTB HEPBHbIX KJIeTOK. 

Sajaua HacTOAMero HCCIeE_OBaHHA —MpocmeqUTh W3MeHeEHHA HyKsJeHHO- 
Bix KucHOT (JIHK u PHK) B MoropHprx KseTKaxX MepeqHHX poroB cNHHHOrO 
MO3ra HW YYBCTBHTeJIbHbIX KJI€TKaX CIMHAJIbHOrO TaHriuA B CBA3H C (popMupo- 
aHHeM H pa3BHTHeM (YHKUHH STHX KCTOK Ha pa3HUHbIX 9TaMax 3aposbite- 
Oro pa3BHTHA KYPHIIbI. 

Msyuasca WenHb OTAeT CIMHHOrO MO3ra H COOTBETCTBYIOIIMEe CIMHAJIbHbIC 
PaHrIHH 3apOfpliia KypHUbI Ha cTafun 42 yaca, 58 yac., 3, 4, 5, 6, 7 Hw 8 cy- 
TOK IMOPHOHAaJIbHOrO pasBuTHA. 

Martepuan cukcuposBanca cmMecbio Tenmu, OKpaliMBasica 2KesIeSHbIM reMa- 
TOK cHIHHOM 10 [etiqenralny. Jia BbInBIeHHA PHOOHYKJCHHOBOM KHCJIOTbI 
(PHK) upumensuica Metoy Bpate, Je30KcupH6onyKrenHoBon KucoTHI (THK) — 
peakuua @enprena. ~ : 

Peakuna Bpauie noKka3asa, YTO 6a30PHIHA WHTONMA3Mbl UW AYpbILeK HeEpB- 
HBIX KJICTOK, BbIABIMeMaA Ha BCEX H3YYCHHBIX CTaMAX pasBUTHA TIpH MOMONLH 
OKpaCKH MeTHJIOBBIM 3eJ1CHbIM H IIHpOHHHOM, MOHOCTHIO OMpesemsnetca PHK, co- 
JlepxKaelica B KeTKe. Tloce o6pa6oTKH cpe30B pHOoHyKJeasol MHpOHHH He 
OKpalliuBaeT HH WHTOMIA3MbI, HH sAJ{pbILek. 

Ha crayquax 42 uaca, 58 yac. u 3 CyTOK B CTeHKe HEPBHOH TpyOKH XOpOMO 
BUJHbI BEpeTEHOBUAHBIC OHNOAAPHBIe HelipoOmacTbl; HX WMTONMAs8Ma HW AYpbILIKU 
oueHb Goratp! PHK u oxpaiimBatoTcd NHPOHHHOM B SpKOKpacHblit IBeT. 

Ha craquu 4 quel HHKyOallNH Ha paspese HeEpBHOM TpyOKH y2Ke. MOXKHO OT- 
AM4UTh OyAyuue MepeyquHue pora HW B HUX PasBHBalOlMecH MOTOHEHPOHbI; OHH 
HM€IOT B 9TO BpeMA OoNee HIM MeHee OKPYrJylo WIM Cerka yruioBaTy1o (opmy; 
YacTO BCTPeyalorcsd H OMNOMAPHbIe [BUraTebHbIe HEpBHbIe KeTKH. LuTomasma 
H AJpbIIKH MOTOHeEMpoHoB Ha 4 J\eHb pasBHTHA OKPAlMBaIOTCA SHAYHTEIIbHO 
MeHee HHTCHCHBHO, 4¥eM Ha TpeTHH. BBuyy Toro UTO HM WATOMNAasMa UH APbILIKO 
OKpallIMBaloTCA MMpOHVHOM Judppy3HO HM paBHOMepHO, MOKHO CUYHTATb, UTO 
CHHKeHHe  WHTCHCHBHOCTH OKpallIMBaeMOCTH CBA3aHO CO CHH2KCHHeM KOH- 
eutpauuu PHK. 

Peskoe cHwxKeHve KOHIeHTpauHHM PHK B MoToHeliponax Ha 4 eHb pasBuTHA 
3MOPHOHA IbINJIeHKa CIeyeT MOCTaBHTb B CBASb C TEMH MOp(ONOrHYeCKHMH Ui 
(PYHKUMOHAIbHbIMM H3MCHCHHAMH, KOTOpble OHM IIpeTepMeBaloT B 3TO BPeMs. 

Ha 4 jqeHb pa3sBuTHA, KaK yXE YNOMHHAIOCb, (POPMHPYIOTCH MOTOHEHPOHbI 
B wetHom yrommenun (8). B sto %Ke BPeEMA OHH HAYMHAIOT OCYUIECTBIATb CHeWH- 
cbuyeckyt0 (PYHKIHIO. 

A. A. Bonoxos (*)B cormacuH c ApyruMM aBTOpaMH YCTaHOBHJI, TO Ha 
4 eHub HaYMHAaIOTCA CMOHTAHHbI!e [BMXKCHUA TOJOBbI3a CuUeT COKpalleHHA ONpe- 
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J@eHHBIX PpyMM’ weliHbIX MBI, T. €. HaOmOfaeTcA ABu2KeHHE TEX OTAEWMO 
MBIIUeUHOM CHCTEMbI, KOTOpble HHHEPBUPYIOTCA H3yYaeMbIM HAMH OTJeJIOM CHMH 
Horo Mosra, Sot 

OTH CNOHTAHHbIe JBYXKCHHA MMeCIOT HeEHpOreHHbId XapakTep UH, NOBAAMMOMY, 
O6YCIOBJEHbI BO3eHCTBHEM TYMOPaJIbHbIX PAKTOPOB Ha MOTOPHBI€ 9JIeMCHTI 
CMMHHOrO Mosra. 

Ectbh OCHOBaHUA MpelooKUTb, YTO yMeHbIUeHHe KOHeHTpanun PHK B 
(bopMUpYiOWMXCA MOTOPHBIX KJI€TKAaX CIMHHOTO Mosra Ha 4 JeHb MHKYOALMH CBs- 
3aHO C HayaOM HX cMelMpHyeckoH eATesIbHOCTH. 

PsyoM onbiros Hw Ha6uoqeHHi Xujen (4) NoKa3a, YTO B Mpolecce CIIelH- 
puyeckolt (pyHKUMH HepBHOH KseTKH KomuYecTBO PHK B Hel yMeHbIaeTcs; 
06 STOM 2%Ke TOBOPAT HM MHOrOUNCIeHHbIe HaOJIOMCHUA Ha] YMCHbIMeCHHEM KOVJIN- 
yecTBa THrpowfa IPH yTOMJICHHH HepBHbIX KJICTOK. 

Vinrepecuo comocTaBuTb yMeHbIlueHHe KOHeHTpauuH PHK B Ha¥yaBiHx 
(pyHKUMOHHpOBaTb ABHTaTeJIbHbIX KJIeTKAX C TEM, UTO B 9TO 2K€ BPCMA B UYBCT- 
BUTCIbHbIX KJI€TKAX CIMHAJIbHOPO PaHIvIHA, ele He OCYINECTBIAIONIMX CHeLMpH- 
yecKOl (pyHKUMH, TaKOrO yMeHbUIeHHA He HaGOaeTcH. CnunaJbHbI ran 
Ha 4 JleHb elle HMeeT CHHUMTHAIbHOe CTpOeHHe, HeHpOHbI ele He COpMHpoBa- 
JIMCb, He BOUWH B cOocTaB petbieKTopHok jyru (°), cnewupuyueckad PYHKUMA 
He BbINOJHACTCA UMM B TOMHOM Mepe, H KOHUeHTpallua PHK B aemeHTax CH 
H@JIbHOrO PaHrIMA OYCHb BeMKa, YTO XapakTepHO BOOOUIe IIA BCeX IMOPHO- 
HaJIbHbIX KJI€TOK MH, B YaCTHOCTH, HelpoOsactos (?,",°,”). 

Ha 5 u 6 feHb HHKYOAaLMN HaOMOaeTCA POCT MOTOPHbIX KJICTOK, OOJIbINMH- 
CTBO HX MpHodpetaeT yrmoBaTy1o Popmy. Konueutpayua PHK 8B wuTonmasme 
WM AJPbuKaX HECKOJIbKO yMeHbilaeTcA. UyBcTBHTeJIbHbIe KJIETKH CIMHAJIbHOrO 
raHriuad B TeyeHve 5 HU 6 AHA pasBHTHA 3apOMbllla CTAHOBATCA SHAYHTeIbHO 
6OuIbILe, HHTCEHCHBHOCTb peakuwu Ha PHK B Hux OcTaeTca Ha IIpe2KHeM BBICO-— 
KOM YpOBHe. 

Peskve M3MeHeHHA B KOHWeHTpauuH PHK B HepBHbIX KJIeTKaX HacTyNalwor 
Ha 7 JleHb HHKYOaWHH, KOra CMMHAIbHbIM ranrivH HaywHaeT MpHoOpeTaTp 
KJI€TOUHOe CTpOeHHe; BIepBble HaGMOaroTCA pecbeKTOPHbIe JBHKeHUA, CPop- 
MUpyeTca pe*leKTOpHad Jlyra, YYBCTBUTeIbHbIC H JBHTaTesIbHbIe HEMPOHbI CH= 
CTeMbI CNMHHOFO MO3ra HayMHalOT B3AHMOCBASAHHO OCYIIECTBIATS cnennpuye- 
ckyto dbyHKunto (3,8,8,), 

Oxka3an0cb, UTO Ha 7 J€Hb pasBHTHA 3apombiua KOHWeHTpauua PHK B mn- 
TONIa3Me HW B APbIlKaX KaK MOTOHEMpOHOB MepeHHX POroB, TaK H UYBCTBH- 
TeJIbHBIX KJI€ETOK CNMHaIbHOrO TaHrIMA SHAYHTeENbHO YBeMUMBaeTCA, IpHyeM 
OJHOBPe€MeHHO pa3sMepbl OOOMX THMOB KJIeCTOK 3a 6 H 7 WeHb TaKxKe YBeIMYHBA- 
IOTCA. 

CneqoBaTesbHO, H3MeHeHHe XapakTepa CYHKIMOHHPOBaHHA MOTOPHBIX 
YYBCTBHTCIbHBIX KJICTOK CHCTeMbI CIMHHOrO MO38ra B Mpowecce pasBuTHA 3a- 
PpOAblilwa CBA3AHO C H3MeHeHHeM OOMeHa PHK, mpuyem B 3aBHCHMOCTH OT CTa- 
AWM pasBHTHA OpraHv3Ma HW OCOOeHHOcTeH (pyHKUHH HaGmoaeTcA H60 yMeHE- 
meHve, W400 yBemmueHHe KOHUeHTpaunH PHK B mutTonma3me u A]pbilluIKaX CO= 
OTBETCTBYIOWHX KJICTOK. 

Bompoc 06 yBenwuenuu WIM YMeHbIWeHHH KOHWeHTpanMH PHK B pasHpix 
KJI€TKAX B 3aBHCHMOCTH OT (PYHKIMOHAJIbHOrO COCTOAHHA UX H O 38HaveHHH 
3Toro Mpollecca TpeOyeT JasbueHiwero u3syueHHA. | 

Tak HampuMep, B pereHepHpylollMx HepBHBIX KuleTKaxX KONMYecTBO PHK 
CHWKaeTCH, a B [PyrHX, He HEPBHBIX, yBeMUMBaeTcH. B nopxKemyqouHoli 
M Apyrux *Kesesax KonWeHTpauua PHK najaer B KOHUe CeKpeTopHoro HepHosa 
M MPH BbIeJIeHHM CeKkpeta, a pH pocve Kak 9MOpHOHaJIbHbIX, TaK WH B3pOc- 
JIbIX KJCTOK 9TOTO ABJCHHA He HaGmoaetca. Tlorpedmenne PHK celivac xe 
KOMMeHCHpyercs. | 

Ha 8 jlenb uHKyOallMN HaOmOqaeTcA HesHAaYHTeNBHOe YBeIMYeHHe pa3Me-_ 
poB OOOHX THNOB usyyaembIx KjeTOK. M3mMenenuii B HHTeHCHBHOCTH OKpackH | 
NMPpOHHHOM WATONMAa3MbI HW AJ[pPbIeK He MpOMCXogHT. : 

Takum 00pa3oM, OKa3anocb, YTO ycTaHOB/eHHaA OHUM u3 Hac (*) 6HOXHMH- 
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jeckad MepecTpOUKa MOTOPHBIX H UYBCTBHTEIbHBIX KJIETOK CHCTeMbI CIHHHOrO 
BIM C STHM HSMCHEHHeM XapakTepa (pyHKUMOHMPOBaHHA OOOMX THMOB KsIeTOK 
7 W€Hb pasBHTHA SapOsbllla WbIMIeHKa, 3akMOUAeTCA He TOJIbKO B TOM, 4TO 
|) B OTHOCHTEJIbHOM YBeJIHMNeHHH rHCcTHAMHA 
cocTaBe OeJIKOB IIpOTOMMa3MbI, HOH B bes S 
onma3Me H S[pbIllKax. XS 
Jle30KcHpHOOHYKJeHHOBaA KHCuIOTa 
HK) 8 sqpax u3yyaembix KweTOK Nocie =f (a) 
uKcauuH cMecbio TenH BbIABAIAeTCA B 
a0 ee 
PYNHBIX rubiOoK. PacnipefensioTcA 3epHa pyc 4. Supa HepBHBIX KmeTOK pasBH- 
PIblIOKH TO BCeMy AJpy, UPHyeM YaCTb — paiomteroca sMOpuona KypuuEt: J — yBH- 
acTb, KaK yKaspipan eme Kacnepccon,— ‘"#HHoro Mosra, J] — uyBcTBHTesIbHbIX 
a KJI€TOK CHHHAJIbHOrTO raHTriuna. a—d58 
APbIUUKY . 
Uncno HM pa3smMep 3epeH, OKpdaluMBatO- cytox pa3sBuTHA. Peakuua Menbrena. 
UXCAH B KpacHO-(*buoueTOBbIt WBeT Mocse 06. 90x, ox. 10 
COOCHHO XOPOUIO STO 3aMeTHO Ha 4, a ene OoNbUIe Ha 7 JeHb MHKyOalMh, T. e. 
O BpeMA H3MeHeHHA XapakTepa (pyHKUMM KseTOK (pue. 1). 
TBeHHbIe KoneOaHlia JIHK B aqpax KueTOK, Jake B Tpomecce 3aposbnueBoro 
a3BHTHA, 3HaUHTeIbHO MeHbIUe, YEM KOJIMUeCTBeHHbIe KONeOaHHa PHK. 
{MH pasBuTua sapoypmua Goraue JIHK, vem aypa coOTBeTCTBYIOIMX MOTOHeH- 
OHOB, 4TO Ha SMOpHOHaANbHOM MaTepHasle MNOATBepxXaloT HaGMOLeHHA 


3ra, IIPOHCXOJ Aad B CBASH C OOpasoBaHveM petbieKTOPHOH Myr HW CBA3aH- 
J€TKH MpwoOOperarwT CNOCOOHOCTh HaKOMATb B CBOeH WHTOMNa3sMe PiHKOreH 
‘BeIMYeHHH KOHWeHTpaunuH PHK B uuH- 
Hjle 3epeH pasIM4HOrTO pasMepa UH Gouee a 
3 HHX ipHueraeT K OOON0UKE AjiIpa, TatebHbIX KJIeTOK mNepeqHux Pporos 
yac., 6 — 4 cyTox, 6—6 cyTox, 2—7 
eakuHH @enbrena, MO Mepe pa3BHTHA 3apOplilla YMeHbINAaOTCA, IpHueM 
Hajo umeTb B BHAY, 4YTO, Kak yKasam ene B. B. Kexposcxult (*), Komuue- 
Spa YyBCTBUTeIbHBIX KJICTOK CIMHaJIbHOrO raHrJiuA B OOJbINHHCTBE CTa- 
-. WU. Pockuya u ero yyeHuKos (*1). 


MockosckHi rocyfapcTBeHHbIli YyHHBepCHTeT Tlocrymus10 
um. M. B. JlomonocosBa 18 XI 1955 


IHTHPOBAHHAS JIMTEPATYPA 


2jJ.Brachet, Cold. Sp. Harb. Symp., 12 (1947). 7 K. Bpawmre, Yen. copp. 6non., 
9, 1 (1950). # A. A. BowoxoB, 3akonoMepHocTH OHTOreHe3a HepBHOM JeATebHOCTH. 
Stan. AH CCCP, M., 1951. * Hs Hyd én, Symp. Soc. Exp. Biol., 1 (1947). 5 B. B. 
Kenaposcxknu i, Yen. copp. 6uvon., 32,3 (1951). °° JI. B. Jlepuucou,M, WU. Jlen- 
HHa, JIAH, 109, No 1 (1956). 7 JI. B. Jepuucon, 3. Kanapcxaag, JAH, 58, 

9°(1947)) ® Ramony Cajal, Anat. Anz., 5 (1890). ®T. HW. Pocxwa, JAH, 
97, No 4 (1954). 2° T. UW. Pockxuu,M. B. Wopuuxosa, JAH, 93, Ne 2 (1953), 
uy. YW. Pocxun, A. A. Kupuosa,M. B. Dopuuxkosa, JAH, 96, No 4 (1954). 


10 


383 


JLoxaange Akagemun nayrx CCCP 
Se 1956. Tom 109, No 2 


\ 


[HCTOJOFHA, 


M. A. CYBBOTHH 


O BUTAJIbBHOM OKPAUIMBAHHH AJIJAHTOM HOW KM KEJITOUHOF 
NJIAWEHT Y FPbISYHOB 


(ITpedcmasneno axadenuxom H. H. Anurtxosom 13 1] 1956) 


Bpelenve BUTaJIbHbIX KpacHTesleH HeEOMHOKPaTHO TIPHMeHANOCh NpH H3Syye~ 


HHH MpOHHIaeMOCTH MaleHT MIA PasJIMYHbIX KOJIJIOHAHbIX PAaCTBOPOB. [leppas | 
MOMbITKa MPHMeHeHHA BUTAIbHOM Kpacku Obiwia cyenana I]. A. AcuHcKuM (?),) 


KOTOpbIMf ycCTaHOBHJI HeIpOHHUaeMOcTbh TpodoOsacTa MW1aleHTbl coOaku JWIsi 
pacTBopa Kapmuna. M3 mHoroyncmeHHbIxX Ooulee NO3QHAX paOOT YNOMAHEM elle 
uccneqoBanua Bucnoukoro (°) u UHiumuguy (*), u3yyaBuiero MpOHHlaeMocTE 
TWaWeHTbl FpbISyHOB JIA PasJIMYHbIX KPaCHTeJel; aBTOPbl KaTerOPpHyYeCKH OT 
PHUalOT BOSMOXHOCTb IPOHHKHOBCHHA Yepe3 NaleHTY KOJJIOMHbIX PacTBOPOB | 
TpHMaHOBOrO CHHero HM JIMTHeEBOrO KapMHHAa. . 

Menee ompefeneHibl CBeeHHA © TOM, B KaKHX MMCHHO 9JIe@MeHTaX MJa~| 
I@HTbI H B KaKOH CTeMeHH 3ajepxKHBaloTCH YNOMAHYTbIe KpacHTeJH. Borpoc | 
9TOT MMEET BECbMa BaxKHOe 3HaUeHHe, TAK KAK HHTCHCHBHOCTb OTJIOXKCHHA BUTAIb= 
HbIX KpacHTesleH B KsIeTKaX OTpaxkaeT B H3BeECTHOM CTeMeHH XapakTep H HH- 
TCHCHBHOCTb OOMeHHbIX MpoueccoB. B OTHOMIeCHHH NvalleHTbl, yyacTue OTJeJb- 
HbIX 9JICMCHTOB KOTOPOH B OOMeHe MexKAy MaTepHHCKHM OpraHH3MOM H 3MOpH- 
OHOM jlaJI€KO elle He H3YYeHO, BOMpOc STOT HMEeT OCOGEHHO GObIUIOe 3HAUeHHe. 
Ilo orHomeHvio K *KesesocHHeposucTbmM cousM KaHHuuxem (°) noka3amq Hempo- 
HHWaeMOCTb XOpHasbHOro cuMmuacta. JIt6onbiTHO yKa3aHHe C. VW. Tepesa 
(!) Ha HEMpOHHUaeMOCTh WIA TpHMaHOBOrO CHHEFO XKeJTOUHOPO MellKa (y KpBIC), 
KOTOPbIM, IO MHeHHIO aBTOpa, acopOupyeT Kpacky Ha cBOoel NoBepxHocTH. Oj- 
HakO 9TH HW Apyrve NOMOOHbIe HaOMIOMeCHHA HE MO3BOMAIOT COCTABHTb MOMHOrO 
HpeAcTaBJIeHHiA OO OTHOWICHHY K BUTAJIbHbIM KpaCHTeJAM Pa3JIHUHbIX KOMIIOHECH- 
TOB TaweHTbl. Gafaya HacTOAMero ucceOBaHuA — JaTb CHcTeMaTHUeCKyIO 
. CDABHUTEJIbHY1O XAPAaKTePHCTHKY BUTAMbHOFO OKPAIMBaHHA PpasMMIHbIX OTAeMOB 
aJAHTOHAHOH HW XeNTOUHOM MWaleHT y rpbi3yHOB. 

B kauecTBe OObeKTa HCCeEMOBAHHA MbI HCMOMb3SOBaIM KpOMMKAa WU KpBICy, 
M10 OTHOIWeHHIO K KOTOPbIM Mpomecc MWialeHTalMH OCOGeHHO XOpoOO H3y4eH. 
JKMBOTHBIM HHbULMpOBaM 1% pacTBOp TpHNaHoBoro cHHero (Ha cpusHoNOrH- 
YeCKOM PacTBOpe): KPOJIHKaM B YIUHY!O BeHy 43 pacuera 8 ma na | xr Beca, 


Kpbicam 1,5—2 ma nog Koxy. B Apyrolt cepuu onbiroB B KayecTBe TIpH>KH3HeH- 
HOrO KpacuTeA Obl B3AT 2,5% pacTBOP JMTHEBOrO KapMMHAa, HHDHILEpYeMbIit 


B TeX Ke KOJIMYECTBAX, UTO H TpHMaHOBbIit CHHHH. 


Kak u3sBecTHO, y rpbIsyHOB (OpMupyerca AUuCKOMAaNbHaA asMaHTOMHAaA 


NawenTa TEMOXOPHaJIbHOTO THIMa; BOPCHHOK 3)lecb He oOpasyetca WY TAKU XO-- 


pHabHOrO CHMMIacTa HMelOoT XapakTep TpyOOK (y KpoOuMKa) HIM ceTH (y KPBI- 
Chl), OMBIBAeCMOH MaTepHHCKOM KpoBbio. B ocrabHOli YacTH TpoobacT pacra- 


aeTcd WU (PYHKUMOHANIbHO 3aMellaeTCA BHYTPCHHHM JIMCTKOM XX€ITOUHOrO MeII- | 
Ka; 3eCb (POpMUpyeTcA ANHTeMbHO (PYHKUMOHUpPyIONlaA 2AeNTOUNAA TWyaleHTa. 


Jluutb HEMOCpeACTBEHHO OKOJIO aJAaHTOHHOU IlJIaI€HTbl, B o61acTH TepuMa- 


WeHTbI Y KPOJHKa COXpaHAeTcaA TpopobsacT —9STOT yYaCTOK C H3BeCTHBIMH OFro- 
BOPKaMH MOXKHO CpaBHUTb C CaKHM XOPHOHOM YeOBeKa. 
TakuM 00pa30M, HHBbMUMpOBaHHbIi B KPOBb MaTepHHCKorO opraHH3Ma 
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ACHTeJIb BXOJHT B COMPHKOCHOBeHHe YacTbIO HeMOcpeACTBEHHO, YacTbIO pH 
JIbHEHWIeCM MPOHHKaHHH B TKAHM CO CJeAYIOUIMMH SICMeCHTaMH 3apOJ{bILeBbIX 
ONOYeK: B MWalleHTe — C UMTOTPOobsacTOM HM XOPHaJIbHRIM CHMMacToM, 
ONACTH NMepHNMaleHTb! — C WHTOTPOoGsacToM HW rHraHTCKUMH CHMMIacTaMH, 
MKEJITOUHOM MeLIKe —c ero SMHTeIHeM. 

| Pacnipeqenenve KpacHTeId HU XapaKTep ero OTMO%KeHHA B TKAHAX 3apo]Bl- 
SBbIX OOOOUeK MbI H3y4aJIH Yepes 2 cCyTOK Noce Havasla OMbITa; KaK H3BeCcT- 
, B TeYeHHe STOFO CpOKa B3ATbIC HAMH KpaCHTeJH OTKMabIBalOTCA B KJIeTKaX 
JMHUTeIbHOH TKAHH B BUC XOPOWO 3aMeTHBIX Lpanyw. YKHBOTHEIX yOuBa- 
| KpOBOlycKaHveM HM W3y4aIH MaTepHas nocie (bukcauHH 20% cbopmaunu- 
M, HccleqyH cpesbl, WOKpallie@HHble OOPHbIM KapMHHOM H TpHOKCHremaTen- 
M — JIMXTrptoHOM. IIpu 9TOMg YYMTHIBAIHCh JMUIb Te CTaquH, Kora o6e 
(aueHTbl — aJWIaHTOHHaA ui 
~ITOUHAA —ObIIH MOJIHOCTHIO 
OpMHpOBaHbI; IaleHTbl KPbIC 
yuamucb Ha cTayqun 16—19 
TOK G€peMeHHOCTH, KPOJIHKOB 
‘crayquu 17 — 22 cyTok. 
Lutorpopo6act maleHTbl 
OJIHKa H KpbICbl 1peAcTaBuJieH 
‘HMM, MecTaMH J[ByYMA WIM 
‘eM CJIOAMH KYOHYECKHX Kue- 
K H COXpaHsAeTcCA B OCHOBHOM 
|OOacTH KPOBAHBIX JlaKyH, 
@H TJIMKOPeHHBIX KJI€TOK, H 
ora B oOOMacTH KpyIHbIx 
POLMNEBLIX COCYOB B WeHT- 
WIbHBIX YacTAX I[JIalleHTbl 
BICHI HM MAWeCHTAPHbIX .OeK 
“KpommKa. Tpumanosplii cu- 
iM 3ecb HH He OTKIAbI- 
eTCH HIM OTKabIBaeTCA B 
Je HeECKOJIbBKHX OYeCHb MeJ- 


xX rpaHya (puc. la). Orso- 
HHUA JIMTHeBOrO KapMHHAa MBI Puc. 1, CxemaTuyeckHe pHcyHKH, M300paxKatlomlue 
6 HaKOMJIe€HHe BHTAIbHOrO KpacuTeaa (TpHnaHoBoro 
MTH He HaOJiOaJH. cHHero) B WHTOTpodoOmacte (a) H cuMOsacTe (6) 
B cummuiacte valeHTbl mnuazanentst, nepHnmamentapHom tTpoobsacte (8) u B 
feeCT Me€CTO AKTHBHOe HaKOM=- 2%MHTeIHH %%KeTOUHOrO MellKa (2, 0 — TOTAJbHBIL 
Hue Kpacuteneli. Onn or- lpenapat) y kpomuka. Bepemennoctb 17—19 cyTox. 
| Jlokpacka KapmuHom. O6. umm. 90 x, ox. 10 
aJ[bIBaIOTCH B BHC Me@JIKUX, 


MHAKOBbIX 110 BeJIMYHHe, HHTeHCHBHO OKpallleHHbIX rpaHyw (puc. 1 6); pac- 
JIOMKEHbI OHH TaBHBIM OOpa30M B TOM YaCTH IHTOMMIa3Mbl, KOTOpad Co- 
WKacaeTCH Cc MaTepHHCKOH KpoBblo. Tako THI OTJIO%KCHHA BHTAJIbHBIX 
acHTesleH B OJMHAKOBOM CTeneHH XapakTepeH JIA CHMIMacTa BCeX OTJeJIOB 
alleHTEI. 
TlepunnatentapHpiit Tpoto6acT KpOHKa MpecTaBseH OMHOCIOMHbIM Ky- 
HECKUM ILMTOTPpOOOMacTOM H pacMOsO*KeHHbIMH Ha erO MOBepXHOCTH CHMI- 
cTHUeCCKHMH cTpykTypamu, [locmeqHve Yale HMeIOT (POpMy IapOBHAHEIX, 
AIbHBIX WIM TpYWeBUHbIX Tel, pexke —TwmKelt, HuTel HM apKayl. Kak u cuM- 
ACT IJIaleHTbl, 9TH CTPYKTYPbl HMelOT HeMOCTOAHHY!O WeTOUHYIO KaliMy ui 
AaayoT CMOCOOHOCTbIO K THCTOJIH3Y. 
B kmeTKax WuTOTpoobuacta B 9TOM OOMaCTH HaM HH B OJHOM CJlydae He 
ANOCb OOHAPYKUTb paHyJI TPHNaAHOBOrO CHHEerO HJM JIMTHEBOrO KapMHHa. 
OrnoxKeHve BUTaIbHBIX KpacHTemeli B CHMMIacTaxX [epullalwenTapHoro 
podmacta (puc. 1,6) Ha6mofaeTcA He BO BCexX CAyyaAX H MIpHTOM B ropa3sjo 
Wpulell CTeMeHH, YeM B CHMIIMacTe MaveHThl KpowHKa. JIMTHeBbIN KapMUH, 
Ke TpHMaHOBbIH CHHHH B 3pebIX HM (POPMUpyIoulMxcA CTPyKTypax OTKJMa]IpI- 
OTCH B BUJ[e OVCHb MeJIKHX CaO OKpalleHHbIX TpaHyJ1, PaBHOMEPHO Pacio- 
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JIOKCHHBIX M@XKAY sApaMH HM B MOBEPXHOCTHBIX YUaCTKAX I[MTOMIAaSMbI CHiN 
macta. ai ' 

Vinaue BOCIpHHUMaIOT BHTaJIbHbIM KpacHTeb MHOTOAAepHble CTPyKTYPb 
HaxOJalllvecA B COCTOAHHM MHBOJIOWUMM; Kak IWHTOMNAa3Ma, TAK MH AApa Taku 
CHMIVIaCTOB OKpalleHbl Auppy3HO, MpHyeM MO Mepe HapacTaHHA AeCTPYKTHI 
HBIX sBJICHUIt YCHMBaeTCH MHTCHCHBHOCTh Judppysnoro oKpammBanna. Occ 
6eHHO MHOrO TakUX pacriafaroulMxcH CHMMacTOB cpeqM TKaHeH MaTKH, Ky{ 
OHM HeMpepbIBHO MUIrpHpyiOT CO CTOPOHbI NepunalenTapHoro Tpopod.lacte 
CnekyeT, OfHakKO, NOfYepKHYTb, YTO HHTCHCHBHOCTb HaKOMJICHHA BUTAJIbHBI 
KpacuTeel He MOfBepralolluMucA JeCTpYKUMH MHOFOAJepHBIMH CTPyKTypaM 
MepunalleHTapHoro TpopobsmacTa ropa3{o MeHbIUe, JEM B CHMMNACTe NWalleHTh 

SnutTenuli 2%KenTOUHOTO MelIKa — OJHOCIOMHbIH H MHOFOpAAHbIM — OOpé 
30BaH BbICOKHMHM UMJIMHApM4eCKHMH KsIeTKaMH. Cpe OObIYHbIX CBETJIbIX KPYFE 
HbIX KJI@TOK XKeJITOUHOM JHTOJepMbI 3fecb, IPH M3yYeHHH XAKeMTOYHOTO MeLIK 
KPOHKa C MOBEPXHOCTH, OOHAPYXKEHbI BbITAHYTHIC TEMHBIC OTPOCTYATHIE KJICTKI 
CHHUMTHaIbHO CBA3aHHbIe Apyr c Apyrom. Ha mMOcCKOCTHbIX MpenapaTax 93T 
3JIEMCHTbI BECbMa HallOMHHalOT M€3CHXHMY; OHAKO OHH HECOMHEHHO ae 
3IMTeHAIbHbIMH KJICETKAaMM, TaK KaK PpacIlOjIO%KeHbl CpeAH APyruxX 2WIeMeHTO 
XKEITOUHON SHTOeEpMBbI HW COBCPLICHHO He CBASAHBI C NOMMeKaweh coeMHUTENE 
HOM TKaHbIo. Ha cpesax BHAHO, TO STH «Me3CHXHMOMOOOHbIe» KJIETKH OT 
YaIOTCA OT OCTAJIbHbIX KJI€ETOK 2K€JITOUHOH QHTOJePpMbI 3HAUYHTeJIbHO a 
IWMMH pa3MepaMH IMTOMMasMaTHYeCKOH 3OHbI H e€€ pe3KO BbIpaxKeHHON 6a3i 
cpuinen. 

OrsoxKeHve BUTAIbHbIX KpacHTeseH B KeTKAX KeJITOUHOH SHTOJepMl 
IIPOHCXOJUT BO MHOTFO pa3 HHTCHCHBHEEe, YM BO BCeX ONMCaHHbIX BBIILe SJIeMe 
Tax Tpoto6macta. [panybl KpacKH KPyNHble, 3aNOJIHAIOT MOUTH BCe TeIO Kae 
Ku (pvc. le). pu stom qa KpOwuKa CeqyeT OTMETHTb OCO6O HHTCHCHBH 
HakOMeHHe KpacHTeseH B CHHUMTHaIbHO CBASAHHBIX KIeTKaX (puc. 1,0), 4 
ele Golee YCHJIMBaeT HX CXOACTBO Cc Me8eHXHMOH. MoxKHO OTMETHTb, UTO- 
yuacTKax, paCMOJIOXKeHHBIX OMKe K aJAHTOMAHOH mlalleHTe, OTMOKeHH 
rpaHyJl KpacHTeia BbIpAaxKeHO Oosee OTYETJIMBO. 

Mrak, TpHnaHoBblii CHHHM M JMTHeBbIH KapMHH, BBeCHHbIe B KPOBb Maré 
PHHCKOrO OpraHH3sMa, HavOouee HHTCHCHBHO HaKaMJIMBaloTcd B SIHTeIMM Kes 
TOUHOrO MelIKa HB CHMMMAaCcTe MWaleHTbl; WHTOTpoobacT B STOM Mmporece 
MOUTH He MpHHuMaeT yuactua. IIpuBeqeHuble JaHHbIe MOSBOUIAIOT LO H3BeCTHO 
CTeNeCHH CYAMTb O POH Pa3SJIMUHBIX OTACOB MJAWeHTbI H-3apOMbIMEBLIX OGOsE 
yek B OOMeHe Mex]ly MaTepHHCKHM OpraHH3MOM 4H 3MOpHOHOM. 


Hopocn6upceKkui MeqMuMHCKHH MHCTHTYT Ilocrynuso 
Tleppnilt MOCKOBCKHH Me2HUHHCKHH HHCTHTYT 15 III 1955 
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IKOJIOLH A 


) 


¥ 
JI. 1. AHI.PHEBCKAS u B. M. MEJIHAKOB 


rJIYBOKOBOJHbBIE OPTAHH3MbI B NHTAHHH JIOCOCEH POA 
ONCORHYNCHUS 


(ITpedcmasaeno axademuxom E. H. Tasaosckum 17 V 1£56) 


B mocuieqHee BpeMs HaKanMBaeTca Bce Gombe (baKTOB, FOBOPAIHX O TOM, 
TO TlepeHoc OpraHHyeckoro BellecTBa H3 NOBEPXHOCTHBIX COB OKeaHa B rvly- 
MHBI OCYINLeCTBJIA€TCA PaBHbIM OOpa30M 3a CUeT BepTHKaJIbHbIX MHrpalui 

ONJIaHKTepOB HW MejarHyeckux pbid. M. E. Bunorpayos (*) yKa3biBaeT, 4TO 
HOrHe PIYOOKOBOJHBIe XKHBOTHBI€ HOUbIO MOMHMMAIOTCH K NOBEpXHOCTH MODs, 
AHEM OOpa3yioT HarwyOuHe 300—500 M MNIOTHbIe CKONJICHHA, OTMeUAeMbIe 3XO- 
oTom. Mxorjja NOAOOHbIe MUTpallHH MOYT HMETb UpesBbIValiHO OOMbIUOM pasMax. 
‘ak, JI. A. Seuxesnu uw H. A. Bupuiteltu (*) coo6uawT, uTO B KMWIeYHHKAaX 
“3H, Boreomysis californica, nofMaHHbIx Ha ropu3onTax 6000—4000 u 4000— 
OO M, OOnapyxeH cbuTonaHKTOH. K comaneHHlo, IpHMeHAeMble B HacTos- 
ee BpeMA OPyUA OBA HeAOCTATOUHO XOPOLIO MOBAT KPYNHbIX H MOABUXKHBIX 
YOOKOBOJHbIX )KHBOTHEIX. 

B muuje 0coceBbIxX ceBepo-3anaqHOH yacTH Tuxoro okeaHa — KpacHoi, 
eTbI H rop6yuin (MaTepvas, COOpanublli B MioHe — utosie 1955 r.)—Hamu OGHapy- 
eH pad OaTunemarnyeckHXx (pOpM, rJIaBHbIM OOpasoM pbiO UW BbICIIHX pakoodpa3- 
X. Tak kak 10 BCeM HMEIOLIMMCA Y Hac JaHHbIM sIOCOceBbIe, MO KpalHel Mepe 
eTOM, He onycKaloTca rmyOxe 50 M B 30HY XOMOHOrO NpOMeKYTOUHOLO CuION, 
O%KHO YTBepAaTb, ITO MOBEPXHOCTHBIX COB BOI JOCTHraloT cesyrouyHe 
THnesaruuecKHe XXHBOTHBIe. 


Pisces 


1. Lampanyctus sp. (Myctophidae). MuorouncneHHble OcTaTKH HM YeLIyA |B 
‘eyKaxX KpacHOu, KeTbI H ropOywiH, NOMMaHHbIX B OTKpbITOM yacTH Tuxoro 
KeaHa, OCOOeHHO B palione kK wry or o. Bepuura u o. Atry. O 3HaqHTebHOH 
omu Myctophidae B nuTraHuu mococeBbix ropopuT Pyxyxapa (°). K. T. Popze- 
pa (5) yKasbIBaeT, UTO B MHTaHHH Tpecku kK tory or M. Hapapun (Bepnxroso 
ope) Lampanyctus leucopsarus (Eig. et Eig.) cocrapaan jo 20—23%. 
o M. M. Cnenuosy (7) Myctophidae, noquumatomiMeca HOUbIO K MOBepXHOCTH, 
BJIAIOTCA OMHHM H3 KOMMOHEHTOB NH KasbMapos Ommatostrephes  sloanei 
acificus (Steenstrup). 

2. Coryphaenoides sp. (Macruridae). Uemrya B xenyyKax ropOyuM, NoH- 
laHHoli K rory oT o. ATTY H K BocToKy oT M. KamuatTckoro. 


Grustacea decapoda 


3. Hymnodora frontalis Rathbun (Macrura, Hoplophoridae). Oyu 3K- 
emisiap xopowel coxpaHHocTn (AHHa 48 MM) B x#KeTyIKe ropOyiun, nloHMaH- 
‘oli K BocTOKy oT M. Kamuartcxoro. Panee u3BecTHbIM BepXHUM Mpeed pacipo- 
Tpanenua: 200—500 mM yaa Monoju u 500 M—nA B8pocsbIX OcobeH @); 


Crustacea amphipoda 


4. Cyclocaris guilelmi Chevreux (Lysianassidae). OjMH SK3eMIWIAP XO0- 
iowmeli coxpaHHocTH (Asuna 10 MM) B xeTyAKe ropOyiuH, MOMMaHHOH K ose 
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xy or M. Kponouxoro. Panee u3BecTHbIli BepXHH Mpeyles pacipocTpaHeHnua = 
500 m (?). EE 

5. Paracallisoma alberti Chevreaux. 23 9x3. quuHo or 10 fo 18 MM 4& 
*KeMYNKOB KpacHOli, KeTbI H TOpOyIH, MOMMAHHBIX B ceBepo-3alaqHOl 4acT 
Tuxoro okeaHa JO Mepujuana oO. bepuura. Bepxuulimpeyem paciipocrpanenua— 
1000 o (?). 

6. Eusirella multicalceola (Thorsteinson) (Eusiridae). OquH 9k3emmUIs} 
TWOXOl COXpaHHOCTH (HET OpIOWIHOrO OTJeNa) B TOM %Xe %KeNyAKe, ITO UH Cyclo 


caris guilelmi. Bepxnuii npeyen pacnpocrpanenna — 500 o (?). 


Leptostraca 


7. Nebaliopsis typica G. O. Sars (?). Tpu 9k3emilapa O¥eHb MIOXOK Ce 
XpaHHOCTH B KeyAKe KeTbI, MOMMAHHOM K lory OT O. ATTY. Bepxuui mpese 
pacipoctpaHenua — oxon0 200 M ('). 

_ Kpome nepeuwcsleHHbIX OpraHH3MOB, B TIMUe NOcoceH BCTpeyascb OaTHNE 
‘maruueckue Hyperiidae u Mysidacea, He onpefeuieHHbIe OOlee TOUHO BCIEACTBH 
CHJIbHOM NepeBapeHHOCTH M OTCYTCTBHA OMpeemuTerelH MO STHM rpylnaM. — 

Cneqyer OTMeETHTb, ITO BCe BCTpeveHHbIe B MHTaHHM mOcocel OaTuNenarE 
ygeckue Malacostraca oTHocaTca, m0 JjaHHbiIM SI. A. Bupuiretina, M. 
Bunorpagosa wu IO. T. Unngonosoh (*), K Meppok moq3z0He rlyOOKOBOAH 
soup! (500—2000 m). Bo3mMoxKHO, HMCHHO OHH, Hapsyy c Myctophidae, o6p 
SyIOT HEM Ha rulyOuHe 500 M cKOIJIeHHA, OTMe¥aeMbIe SXOJIOTOM. | 

[IpupeqeHHble BbIe JaHHble, KaK HAM KaXKeTCA, MOKa3bIBaIOT HE TOJIbKO He 
suave y OaTunMemarvuecKuX MKMBOTHBIX MHIrpalHH OOMbIIOH MpOTAxKeHHOCT! 
HO HM HeKOTOPy!lO POJb 9THX XKHBOTHBIX B NMTAHHH OOHTaTeseH BEpXHUX COE 
(B HalleM IpuMepe — sococeH poga Oncorhynchus). | 
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A. A. MAKCHMOB 


PEOrPA®HYUECKOE PACIIPOCTPAHEHHE 
MW JIAHAWIA®THO-3KOJIOTHYECKAA CTPYKTYPA 
APEAJIA BOJAHOM KPbICbI 


(IIpedcmasaeno axkademukom H. H. Limaaszaysenom 8 II 1956) 


Boganaa Kppica (Arvicola terrestris L.) —Tunwunpili o6utatenb OonoT ¥ 
o6epexul BOAOeMOB — pactipocTpaneHa B Hawlell cTpaHe O¥eHb IMpOKo. 
TOT BU OTMeUaICH B TYHAPOBOM M JeCOTYHAPOBOH 30HaX, BecbMa OOLTIeH B 
A@KHBIX, JICCOCTeMHBIX HM CTeMHBIX paiionax. [IponuKaer B IYCTbIHHYIO 3OHY 
a3zaxctana ('%), a TakxKe B ropHble paioubl, rye Wocruraer ampnulickux Jy- 
OB, T. €. BLICOTHI 2000—3000 o (7). Byayun o6nigHoli B Epponeficko yacru cTpa- 
bl, BOAAHAA KpbICa pacipocTpaneHa Ha BOCTOK JO Gaccelina p. Jlenbr. ati 
YCNOBUA CYUMLeECTBOBAHHA NOMYIAUHH BOAAHBIX KpbIC, HX TeppHTOpHambHOe 
CTalHOHapHoe paciipeeseHne, YHCNCHHOCTbh, BpeHaA Je€ATeIbHOCTb CHJIbHO 
TAHYUAIOTCA B paSHbIX 3OHAX H MaHWadtax (3,6,8,9,11,12 14), 

PaccMoTpuM 3TOT BOMpOoc Ha TipuMepe SanayqHou Cu6upu. 

BTYHApoOBOH, NeECOTYHAPOBOH 4 TAaeKHOKH 30HAX 
JACIIPOCTPaHeHHe BOAAHOM KPbICbl IpHyPpOUeHO MOUTH MCKJIOUMTeEbHO K JlO-, 
1HHaM pek (4,°,”). PasmemleHve mocesleHHM KpbIC B 3THX 30HAX HMeeT MOSTOMY’ 
‘apakTep menTounoro (1°). CeBepHbIM paHOHAM CBOHCTBEHHBbI, B OCHOBHOM, IOH- 
f€HHO-peUHble, a TAK*KE TIPHOpeKHO-peyHble H OCTPOBHbIe PevHbIe THI! MecTO~ 
OUTAHUHM paccMaTpHBaemoro Bua. 

ManouncneHHOcTb, a BO MHOrHX palOHax MOHOe OTCYTCTBHe BOJAHBIX KPbIC 
a Mek ypeybu TYHAPOBOH M JeCOTYHPOBOH 30H OObACHAeTCA TaBHbIM OO- 
2a30M HeOMAPOMPHATHBIMH YCJIOBHAMH JIA 2XH3HH 3BEPbKOB B 3MMHHE MeCs- 
bl. Baw3kad K MOBEPXHOCTH BeuHaA Mep3OTa, MpHBOAAMAA K H3ObITOUHOMY 
/BAKHEHHIO HW MpOMep3aHUI0 MOUBHI, IIpelmATCTByeT KPbIcCaM YCTpaHBaTb 3HMO- 
30UHbIE HOPI MU MUTATbCA MOAZCMHBIMH YACTAMM PacTeHHH, YTO CTOMb CBOH- 
<TBEHHO OMMCbIBAaeMOMY BHI. 

To xe cileqyeT CKa3aTb U IpO Mexypewbe TaexHOH 30HbI. IupoKoe pac- 
IpocTpanenne 3ecb MeCHBIX c(parHOBbIX H THMHOBbIX OOOT IIpH M3ObITOU- 
{OH yBaxKHeHHOCTH H ciaOOl A peHHpOBaHHOCTM MO'IBbI UCKOYaeT B TAKUX 
wecTaX CylIleCTBOBaHHe 3BepbKOB B 3HMHee Bpema. Ha OOmWMpHbIX NTOULayAX 
mecHbIxX Oom0T HappimcKoro Kpax BOAHBI€ KPbICbI MOUTH TOJHOCTbIO OTCYT- 
STBYIOT. 

B nmecocTenHOk 30HEe KapTHHa pacipocTpaHeHuaA BOAHbIX KPBbIC 
da MEXKYpeubu pesKo MensieTca. PaculeHeHHOCTb pesbeda rpHBaMH, MeHbINAasT 
3AJIECCHHOCTb MECTHOCTH IPH OCTPOBHOM WIM KOJIOUHOM THMe JIeCOB, vi3MeHe- 
ave THA OONOT U O8ep, 3AHMMAIONIMX MeXKrPHBHbIe NOHMKeHUA (31eCb Ha CMe- 
HY MOXOBbIM 4H JIeCcHbIM Oom0Tam Hapbimckoro THIa MIpHXOJAT OCOKOBbIC KOUKAp- 
HUKM), CMOCOOCTBYIOT IMPOKOMY PaCHPOCTpaHeHHiO BONAHbIX KPbIC, HAXOJsl- 
WINX 3/lecb KOMMmeKc MecTOOOHTAaHMii, YROOHBIX [Iq SHMHeH MH sleTHeH 2KMSHH. 

Jina M@x]ypedbaA JWecocTenHOl SOHbI XapakTepHbI cefyroulHe THIbI MeCTO 
OOuTaHuit paccMaTpHBaemMoro Blijla: 3aOOJIOYeHHbIe KOJKH, OCOKOBO-KOUKap- 
YKOBbIe OomoTa, MOOeperxKbA O3ep, O8ePHbIe TPOCTHUKOBbIe 3aliMUllla H O3ep- 
HbIe CIJIaBHHBI. 
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B cBx3H C WIMpOKMM pacipocTpaHeHHeM BOJAHBIX KPbIC XapakTep pasMe- 
HICHHA AX MOCeeHUI B IECOCTeNHO! 30He OM2Ke BCerO MOAXOAMT K Tuny AuG- 
(bysuprx (22). YcmOBHA\CYeCTBOBaHHA BOJAHBIX KDPBIC B KOJIOUHO-GOJIOTHBIX A 
OSepHbIX MeCTaX OOMTAHHA OYeHb pa3JIMYHbIl, H MHTCHCHBHOe pa3MHOXKeHHe 
HHX 3BepbKOB OTMeyaeTCA B PasHble Tosbl. PocTy YCMeHHOCTH KPBbIC B KOJKaX 
M OCOKOBLIX KOUKAapHuKaX OMarOMpHATCTBYIOT POM, OTMMYAIOUIMeCA OOHJHEM 
OcaKOB HM MOBbIMeHHeM ypOBHA BOLI B BOoemax (°). B TaKue rob! 3a cyer 
3a00Na4HBaHHA KOJIKOB MH OOMOT pe3KO BOspacTaeT FHe3ONpHrosuadA WU KOp- 
MOBad TvOWab HW pacTATHBaeTCA WepHOJ| MHTCHCHBHOrO PaSMHOXCHHA KPEIC. 
Vimeuuo B 9TH MepHOsbl KpbICbl OCCHbIO B MACCE@ BbICeJIAIOTCH Ha CM€KHbIC Pp 
BbI, T€ HaHOCAT Gobo Bpeq yporkaio (°,"4). B rogbl Cc HeOOJbINMM KOJIH- 
YeCTBOM OCaJKOB WH NOHW%KeHHEM YPOBHA BOAbl B BOJOEMAX OFPOMHBIe IIJ1O- 
mau GONOT HU KOMKOB OOCbIXaIOT HW CTAHOBATCA MAIO MPHrOJHbIMH VIA 2KHSHH 
3BepbKOB. 

Unoli Tun JuHaMMKH YMCICHHOCTH KpbIC CBOHCTBeCH O3e€PpHO-3aHMHULHBIM HM 
CilaBHHHbIM MecTaM OOHTaHHA 9TOrO Bua, KOTOpble OoMee THNMYHI JIA 
WUCHTPaJIbHbIX HW 1OXKHIX paioHoB JecocTenHO 30HbI. B rogbl BLICOKOrO ypOBHA 
B O8epax, KOra BOMa CNMOUIb 3aIMBaeT OSEPHbIe KOTJIOBHHEI, KpbICaM ObIBaeT 
Here yCTpawHBaTb rHe3fa, HX BbIBOAKH BbIMOKaIOT. B Takve MepHOAbI pasMHO- 
2KeHHe BOMAHDIX Kpbic MOfaBseHo. I]pH NOHWKEHHH YPOBHA BOJbI B O3epax, 
KOra TPOCTHHKOBbIe 3aHMHIlla HAYHHAIOT OCBOOOKMAaTbCA OT BOMbI, YCMOBHA Cy- 
MleECTBOBaHHA Kpbic pe3KO yly4uaorca. I pbisyHbl B TakHe TOJbl HHTCHCHBH 
pasMHOxalioTceda, a 3HMY MpOBOAAT B OOcOxmeH YacTH 3alMUI, rye MMTAawTCA 
COUHbIMA KOPHeBUINaMH TpocTHHKa (8). 

IIpu coueTaHHu B JeCOCTeMHOH 3OHE KOJIOUHO-OOJOTHBIX H O3ePHbIX MeCTO- 
OOUTaHHH WHTeHCHBHOe pa3MHOKeHHE MH POCT YHCJICEHHOCTH 3BePbKOB MOE’ 
MIPOHCXOAUTb 3eCb KaK B POfbl, OOWJIbHbIe OCaKaMH, TaK H B Oosee cyxHe, 
Tlostomy tepvoybl BbICOKOM YHCJICHHOCTH BOJAHBIX KPbIC B 9TOMH 30HE TOBTO- 
PHIOTCA CpaBHHTeJIbHO YacTO, 
 ,B ctrenvH oH 30HE M0nlaqb 3a6004UeHHbIX yrOAHH coKpatlaerca. 
SHaYHTeIbHaA CYXOCTb KJIMMaTa IIpeMATCTByeT OOpasoBaHHlo OONOT BHE ped- 
HbIX J[OJIMH HW O3epHbIX KOTJIOBHH. OcHHOBO-Gepe3OBble KOJIKH 3AHHMAIOT 3],€Cb 
OQUeHb HeOObIUyIO MWNOUWatb WH ObIBaIOT 3aOOJIOUEHbI HCKJIIOUHTeIbHO peKO, 
TepPpHTOPHA CHIbHO pactaxaHa. Bce 9TO pe3KO cOKpallaeT Muomlayb pacmpo- 
CTpaHe€HHA BOJAHbIX KDpbIC. 

Jina Mexyypeuba crenHol 30HbI Satlaquol CuOupu xapakTepHbI O3epHo- 
3alMUULHble WH O3epHO-CIWaBMHHble THIMbI MecTooOuTaHHli (8) npH octpoBHom (2°) 
pasMelleHHM Nocesenuli Kpbic. UacTb 3BepbKOB XKHBET TaKKe 10 Geperam cre 
HBIX peyeK, OCOOeHHO B TeX MeCTAaX, Pe AOMMHbI pacuiMpAOTCA UH 3apacTaroT 
TPOCTHHKOM (3aMMHULHO-peyHO THN MocemteHHi). B cBa3H ¢ KpyrslOro,qMuu4HBIM 
oOuTaHHeM SBEPbKOB B MipefeaX O3€PpHbIX NOHWKEHHH, Bpe OT KPbIC CeMbCKO- 
MY XO3HHCTBY B STON 30He He3HaYHTebHbIM. 

_ Hapacranuio wwicieHHOcTH 3BepbKOB cMocoOcTByeT HayHHatomeecs CHHIKe= 
HHe€ ypOBHA BOJb B O3epax NOCMe MHOPOBOAHbIX JleT. BbicokKad UYHCeHHOCTh 
OTMe¥aacb 3]eCb M B Obl OV€Hb HHSKOTO YPOBHA BObI B OSepaX, Kora OCO- 
OCHHO MHTCHCHBHOC pa3MHOXKeHHe SBEPbKOB HMO MeCTO Ha O8ePHBIX cHla- 
BHHaX. 

B cBa3v ¢ TeM, UTO B CTeMHOM 3OHe HHTCHCHBHOe paSMHOXKEHHE KPbIC B MHO- 
POBOJHbIC MepHObl He MpOMCXOUT, BbICOKAA UMCeHHOCTh UX HaGmosaerTca 
3H€Cb 3HAUMTCIbHO perxke, JEM B JIECOCTeMHOM 30He. 

B cepepHom Kasaxcrane ocoGeHHOCTH CTallMOHapHOro pasMeleHHA BOLAHbIX 
KPbIC CXOMUbI COCTENHON SOHO SamaqHow CuOupu, OfHako ycnoBua ux cyule- 
CTBOBaHHA M3-3a OONbINeH CYXOCTH KJIMMaTa 3eCb MeHee OlarompHATHBI. Bos- 
MOXKHOCTb MHTCHCHBHOrO Pa3MHOXKeCHNA 3BEPbKOB B MaJIOBOJHbIe LoOjbl MOU- 
HOCTbIO ucKINOYaeTcA. IIpH nporpeccHBHOM YcbIXaHHH BOJOeMOB HaGmomaeTcs 
OblcTpoe OTMMpaHue xKppic (!?,14), 

CBoeo6p a3Hbl _ YOUOBUA 2KUSHH BOJAHOM KpbIchh B NpeRrOpubX HU 
rOpHbIxX pahHouna x. Pequble JOMHbI 3ecb y3KHe H Yale BCcero He UMEIOT 
390 


uml. Pek KaMeHucTHIe, TeveHHe B HUX ObICTpoe. PactipocTpaHenHe BOJAHBIX 
FbIC B MpeArOpHblxX paHoHax IpHypOveHO, B OCHOBHOM, K JOJIMHaM py¥ubeB 
MVIMHHO-Py4beBol THM MecTOOOuTaHHH). XapakrTep pasMelMeHua 10 TeppuTo- 
M MOCeJICHHH KpbIC CTAHOBHTCA BHOBb JICHTOUHBIM. SMMOM KDbICbI IUHpOKO 
CeIMIOT TAKKe H JYFOBbIC CKJOHbI Prop. 

| B ropuerx palionax Antaa, MOMMMO JONHH pydbes, BOMAHBIC KPbICbI 3aCeAIOT 
WOKE 3aOOJIOYEHHbIe Me?KTOPHbIe KOTJOBHHbI H CyOabnulickue smyra. To 
CIOWJMMCA JaHHbIM (°), YHCMeHHOCTb KpbIC HUKOra He MpHHUMaeT 3jecb xa- 
KTepa MaCCOBbIX PaS3MHOMKeHHH, XOTA WH ObIBAeT MHOPa JOBOMbHO BbICOKOH. 
Kaxkyqomy Jlanquadty, TakuM oOOpa3oM, cCBOlicTBeHHbI xapakTepHbie JA 
TO THMbI MeCTOOOHTaHH KpbIC H CTPYKTYpHble OCOGeHHOCTH HX NOceeHHii. 
DHMCHHO-peyHble MeCTa OOHTAHHA HMeCIOT HHTep380HaJIbHOe pacnpocTpaHenue, 
YCJIOBJIMBaH MPOHHKHOBeHHe BOJAHBIX KPbIC H B 3OHbI, MaJlO CBOMCTBeEHHbIC 
OMY Buy. 

CieqyeT, O(HaKO, CKa3aTb, YTO YCMOBUA CYWECTBOBAHUA BOAAHBIX KpbIcC Ha 
SJIMYHBIX yYaCTKaX TeYeHHA PeK TaK2XKe OYeHb CHJIbHO OTMHYAIOTCH B pa3- 
IX 30HAX, UTO XOPOIO BHAHO Ha UpuMepe AomHHBI p. OOu. B ywxKHeM TeyeHHH 
OH peKH, B Mpesenax SIMano-Heneukoro wu Xautpi-Manculickoro oKpyroB 
JIOBUA JIA 2KH3HH BOAAHBIX KpbIC BeECbMa HeOaronpHaTHE!. Tloqbembr uHc- 
HHOCTH KPbIC HMeIOT 3fecb Yallle BCerO JOKaJIbHbIM XapakTep. YpoBeHb 4HC- 
HHOCTH ObIBaeT IPH HHX CpaBHHTebHO HH3KHM. OCHOBHaA MpHyuHa sTOrO — 
€Hb MpOOJKHTEIbDHbIC PasJIHBbl B CBASH C OrPOMHBIM BOOCOOPOM HU «pacma- 
‘AHHOCTbIOy MeECTHOH TOMB. [loOBOAbA BbISLIBAIOT GOJIBINYIO FHOCIb 3BEPbKOB 
CHW2KalOT HHTCHCHBHOCTb HX pa3MHOKeHHA. CoKkpallleHHio NepHosa pa3mMHo- 
CHUA HU YMCA BLIBOAKOB CiOcOGcTByeT H KOpOTKHH BereTallMOHHbIM Nepuog. 
JIMTCJIbBHbI€ Pa3JIMBbI YXY/[alOT KOPMOBbI€ YCJIOBHA MeCTHOM MOHMBbI, KOTO- 
id XapakTepu3yeTca OefHOCTbIO BUOBOrO cocTaBa pacTuTembHocTH (7). Ha 
JIMBHBIX JIyraxX He3HAUHTeIbHa MH MMOMaqb paclpocTpaHeHHA KYCTOB, Ha KO- 
PbIX SBEPbKH CiacaloTca B NepHos nomoBos_uu. Tlostomy pocry YHcMeHHOCTH 
YIAHBIX KPbIC B 3TOM THM MOMMBI CMOCOOcTBYIOT HU3KHe pa3sHBbI (1*). Bpey 
KpbIC C€JIbCKOMY XO3HHCTBY B-9TOH 30HE ,BECbMa He3HAUHTeJIbHbIM. 

Muaa KapTuHa Ha6vuojaeTca B cpefHem TeyeHHuM p. OOu U B HHAKHEM Teye- 
au p. Uprpmma. O6unue B NOMMe KOUKAPHHKOBBIX OOJIOT HM CTapH, exero,HO 
IOJHACMBIX MOJIbIMH BOJaMH WH 3apacTarollHX B H300HJIMH KOPMOBBbIMH pac- 
‘HUAMH, CO3MaeT 3JeCb HCKJIOUHTEMbHO OarONpHATHbIe YCOBHA IA 2XKUSHH 
SIAHBIX Kpbic. Ilo wMerouluMcH aHHbIM (°), MOAEMbI YHCICHHOCTH KDpbIC 
IBalOT 3)[eCb OCOOCHHO APKO BbIPaKeHbl H MOBTOPAIOTCA HavOolee acrTo, 
fIpOMexKyTKaxX %Ke Me@KY NObeMaMH UYHCJICHHOCTb He MaflaeT CJIMUIKOM 
A3KO. 

Pocr 4HceHHOCTH BOJAHBIX Kpbic B Holme p. Mpremua uv p. Ou, B ee cpex- 
2M HM BepXHeM TeUeHHN, Yale BCerO OTMEUAeCTCA B TOMI, CIELYIOWIME 3a BbICO- 
AMM M WpOAOJDKUTEIbHLIMY Pa3JIHBaMH, YTO OODACHACTCA YBEAMYCHHEM B TAaKHe 
2PHOJbI MIOuLaH OONOT M YAYUWIeHHeM KOpMOBBIX ycwOBHl ("), ITO sABse- 
Me ObIO OTMeUCHO H JIA MOMM «BbICOKOrO YPOBHA» B pale ApyruxX palOHOB 
fpaupr (1°). 

 B rob BbICOKOH YHCCHHOCTH BOJAHbIC KPbICbI BbICeIAIOTCA B MepHO pas- 
“Ba HM OCCHHHX KOUCBOK Ha KOpeHHble Gepera, re OHM MOFyT IIPHHOCHTb B Ta- 
KHOH 30HE OOJIbINOH Bpe OTOPOAHbIM HW 3eCPHOBbIM KYJIbTYpaM. 

B BepxHem TeyeHuH p. OOH Moma NOHMBI coKpailaetca. M3-3a yMeHb- 
(CHA BOMOCOOpa MOlMa UMeeT HeAOCcTaTOYHOe YBJaKHeHHe. Jai %KH3HH BO- 
AHbIX KpbIC HeOarompuATeH Tak*Ke MBYXTAKTHBIM XapakTep BeCeHHe-JIETHUX 
A3IMBOB, MpHBOAAMIMX K OOMbUIOH THOeMU BbIBOAKOB. 

BowaHbIX Kpbic Ha 3TOM y4acTKe TeYCHHA PEKH CpaBHUTeJIbHO MaJIO H NOMb- 
MbI UX UMCICHHOCTH OTMevaloTca peqKO. Mm OnarompuATCTBYIOT FOfbl BLICOKUX 

MpOMOJMKUTeIbHBIX Ppa3JMBOB. CeIbCKOMY XO3HHCTBY KpbICbI H€ MpHHOCAT 
Wecb OObUIOrO Bpefa. 

TakKOBbI OCOOCHHOCTH pacmpocTpaHeHHA, CTaWMOHAapHOrO pasMeleHHA, YC- 
OBHH CyIeCTBOBAHUA HM ABW2XKeHUA UMCCHHOCTH BOAAHBIX KPbIC B PasJHTHBIX 
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reorpaduyeckux 30Hax SanaqHoH CuOupu. B oOmtMx uepTax OMMCaHHOe ABU 
Hue XapaKTepHO HW WIA Apyrux yacTel apeasa BOAAHbIX KpbIC. 
‘ \ 


BuonormueckuH WHCTHTYT Ilocrynus10 
Sanaguo-CuOupcKxoro dbuauana AKagemuu Hayk CCCP 30 I 1956 


IMTUPOBAHHASA JIATEPATYPA 
1A, WU. Apruponyao, Tp. Tponuy. uncr. Hapxomsgpasa Asep6CCP, 2, 193 
2M. K. Bapwpmuuxos, Jlyra O6n nu Uprema To6onpcxoro cesepa, M., 193 
3 JI.M.l puwaes, Bion. Bopouex. 06m. ecrecrsoncn., 7 (1951). *A.H. Ly 6pos 
ckui, Hymusie spepn Amanpcxoro HauwouHabHoro oxpyra, 1940. ° M. Jl. 3pepe: 
M.T.Touomapes, Mss. CuO. xpaes. crany. 3am. pact:, Ne 4 (7) (1930)... ®10.A.Uca 
kK 0B, Bina. MOMII, org. 6uon., 57 (6) (1952). * B.B. Ky uepyk, Coopx. nayun. em 
neny. pador MI'Y, 300n0rua — Ooranuka, 12 (1940). § A. A.MaxkcumMmoes, )Kypu. me, 
napasut., Ne 3 (1954). °® H. TW. Haymos,C.C. ®onutTapek, MKypu. o6m. Ouon 
6, Ne5 (1945). 2° H.H.H ay mos, 300m. xypu., 88,2 (1954), %C.C.Ponurtapel 
A.A.Maxcumos,M.T. Bnagumupckn i, Cnoco6n OopbOn c BOAAHOM KpBICOn - 
BPCAHTeeM CeIbCKOTO XO3AHcTBa H HCTOUHHKOM TyApemun, HopocuOupex, 1954. 1 A. 
®opMoO380B, Ouepk SKONOPHH MbIIICBHAHBIX TpbISyHOB, HOCHTeTeH TyIapemuu, M., 1947 
13 K.C. XogamesBa, Tp. Wucr. reorpap. AH CCCP, 54 (1953). 144 K.C. Xona@ 
mesa, Jl. A. Tu6ert, Tp. Mucr. reorpap. AH CCCP, 54 (1953). 1% WW. A. Wuaog 
300m. %*ypH., 33, B. 6 (1954). 
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Hornaago Akagemun nayr CCCP 
1956, Tom 109, Ne 2 


PHHPOBHOJOTH A 


# 


H. H. POMAHOBA 


MHOPOJIETHHE H3MEHEHHS BHOMACCHI BbICIINX 
PAKOOBPASHbBIX CEBEPHOrFO KACINSA 


(ITpedemaeaeno axademuxom E. H. Ilasaoeckum 20 II 1956) 


Saperyupopanue cTroKa Bourn okaxKeT CyllecTBeHHOe BIMAHHe Ha ruApo- 
orMyeckuit pexkuM CesepHoro Kacnus u Ha JOHHy10 cbayHy Booema. IIporno- 
HpOBaHve H3MeCHeCHHH KOpMOBOH GOa3sbI CeBepHoro Kacnua onupaeTca riaBHbIM 
Opa30M Ha CBeJeCHHA O BJIMAHHH OTebHbIX (baKTOPOB BHeIIHeH cpejbl Ha 
‘A3BHTHE MOJIIIOCKOB WH HeKOTOpHIX uepBeli (Nereis succinea) (+,?). [lo paKoo6- 
\A3HbIM MOJOOHbIC JAHHble MOUTH MOHOCTbIO OTcyTcTByIoT. M3yyenue pacmpeye- 


Puc. 4. Pacnpegesenne Onomaccel Gammaridae B uwHe 1952 r. a—O—1 r/m?; 
6 —1—2 r/m?; 6—2—4 r/m?; 2—4—8 r/m? 


JI@HHA pakooOpasHbIx B CepepHom Kaciuu B COBpeMeHHBIX YCJIOBHAX MO3BOJUT 
qaTb MaTepHas Jd OoMee TOUHOFO MPOrHOsHpOBaHHA USMeHeEHUM JOHHOM cpay- 
HbI CeBepHoro Kacnus. 

B uacrosimel padore ocBemieno pactipesenenue pakooOpasnbix 3a 1948— 
1952 rr. mo WiOHBCKHM COopam. PaccmorpeHue pactipefsesenun Onomaccbl raM- 
Mapu (cm. puc. 1) u KyMauel MoKa3bIBaeT, YTO HaHOOVJIbUIMe CKONCHHA pa- 
KOOOpasHbIX 3aHMMaIoT paiioH MopcKOroO CBadla Nepe aBaHJebTOH Bourn, pai- 
OH ocTpoBa TiosleHbero, palioH aBaHyebTbl Ypala MH MpOCTpaHCTBO BJONb 
BOCTOUHOrO N06epexkba CepepHoro Kacnua. B ormmune or ramMMapH WH KyMa- 
eli, KOTOpbIe BCTpeuatoTcs 10 Bceli akBaTopuu CeBepHoro Kacnua, KopodpuH yl, 
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Kak OTMe¥aJlOCb pauiee (°,°), IpHYypoveHbI TaBHbIM OOpasoM kK BOCTOYHOH 
JIOBHHE CesepHoro: hacuns (cm. puc. 2). B 3anaqHol MOJIOBHHE MOpA H B 30 


Puc. 2. Pacnpeyeenue ise 5 Corophiidae B utoHe 1952 r. verges Te Ke, 
uTo Ha pue. 41 . 


Puc. 3. Pacnpexenenve 6uomaccst Gammaridae B uione 1948 r, O6osHauenua Te xe, 
uTO Ha pH, 


CBaJla KOpOPpuH ABI BCTpe€WaroTcH peKO HU JIMWb OTACJIbHbIMU NATHAMH, TaKHe 
MATHA HaOMOMarwrTca MHOrfla BAOIb 3alayqHoro TlodepexkbA UB NeHTpasbHOH 
GacTuH. 


KomuyecTBeHHoe paciipeyenenve raMMapuy M KyMalleli MOKeT ObITh OODAC- 
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10 ONarONpHATHBIM MHUeBbIM pexXXHMOM yKa3aHHbIX paiionos. Ilorok BommxK- 
iX BO HeceT OOMbUIOe KOMMYeCTBO OpraHMyecKkoro JleTPHTAa, H B 30HE CTbIKa 
2CHBIX H MOPCKHX BO] MPOHCXOAHT ero OcamKyeHue (*). Dror WETpUT yBueKaeT- 
TeqeHHeM TakKe H BAOMb BOCTOUHOrO NOobepexkbA CepepHoro Kacnus, rye 
MONAIOTCH MACCOBbIC CKOMICHHA pakoOOpasHbIx Bcex rpynm. B palione cBa- 
| Pa3BHBaeTCH MAKCHMaJIbHOe KOJIHYeCTBO (PHTOMMAHKTOHA HW 300MaHKTOHA 
}, pH OTMHpaHHH KOTOPBIX pyHT TakKe OOoralaeTcA OpraHHYecKHM BelLeCT- . 
a. B paoue cBala 4 B BOCTOUHOM MOMOBUHe Cepepuoro Kacnus NOBbILIeHO HU 
MYeCTBO MHKpoopraHH3mos (8). - ; 

J{id OTMCYCHHBIX palioHOB XapaKTepHbI KONeGAHHA CONeHOCTH, YTO HeOvIa- 
IPHATHO OTPaxaeTcA Ha KOJMYECTBEHHOM pa3BHTHH 3eCb pala JOHHbIX Op- 
4H3MOB, HallpHMep, MOuuiocKkoB Hu Nereis succinea. OqHako MvccmeqoBaHHa 
qa aBTopos (°,*) uw Hamm (cM. Ta6a. 1) MOKa3sanu, 4TO GoMBUIMHCTBO ceBepo- 
CHMHCKHX pakooOpasHbix B Mpefesax Kacnulickoro Mops BbIJlepxKHBaeT 3Ha- 
TeJIbHbIe H3MCHEHUA COJIEHOCTH. 

Pa BUOB, MMeIOUIMX CyecTBeHHOe 3HayeHHe B MHTAHHH IpOMBICAOBBIX 
OM o6pa3yiomlNxX cKONNeHHA B 30He CBama HM BONb BOCTOUHOTO H 3ama- 
PO NoOepexXKbA, OblI HaliqeH TakxKe B Cpequem u IOxkHom Kacnun, Halpumep, 
snogammarus compressus, S. macrurus, S. similis, Pandorites platycheir, 
rophium nobile, Pterocuma pectinata u Ap. BcTpeyalorca pH coneHocTH 
O go 13°/o9. Bnaroqaps BbICOKOM SBpHrasIMHHOCTH MepeynCJIeHHble BUbI pa- 
OOpasHbIX, B OTIHUHE OT MOJVIIOCKOB, MOrYT HCHOMb30BaTb XOpoMe KOpMO- 
l€ YCJIOBHA, CyMecTBy!IONHe B palioHe cBawa. 

i Ta6mauna 1 


BaaronpHatuaa Iipezempt 

O PraHHSMH COJIEHOCTb BbIKHBaHHA 

; B ° loo B loo 

MaccoBpe bepmel 30HBI CBawta 
Stenogammarus compressus ......... 1—42 0—14 
Goroomiunr nobiles | ste se > kee 4—12 0—14 
Drenocammearis Similiste 5. Soe 7). ese 2—13 eee 20 
DMopMb! Apyrux pawHoHoOB 
Cepepuoro Kacnua 

(Coyemalivtnenmirete reba sya Gee see At 2—12 1—14 
OMCOS AIM ALS LOD USTOLCCS myc mionu Nas. ei O0—14 O0—20 
PontoSammarus maecoticus.. $2. 2. « . {—14 0-—20 
Bemati i Mmayspimosarw ee cacy) ster eh. Reems 8—13 Gouee 8 


Ecuiv npocuiequTbh H3MeHeHHA B pactipeseseHHH pakOOOpa3HbIX 3a Pa3Hble 
YIbI, TO OKaSbIBaeTCA, UYTO MOMOCAa BbICOKUX Ouomacc (oT 2 Jo 5 r/M?) rammapuy 
KYMallel IpoTuB JeibTbI Bonru uB paloue OcTpoBa Tiosenbero He Bcerja TaK 
)KO BbIpankena, Kak B u1oHe 1952 r. (puc. 1). B utone 1948 r. (puc. 3) 30- 
1 C MOBbIMeCHHOH OHoMaccOli B yKa3aHHbIxX paloHax OTCYTCTBOBaIAa, IpHunHoH 
‘oro culeAyeT CUHTATb pa3BHTHEe SAMOPHbIX ABJIEHHM, YTO XOPOMIO MOKa3aHO AWA 
aloua ocTpopa Troenbero, rye B HioHe 1948 r. ObINO KOHCTATHPOBaHO HH3KOe CO- 
panne Kucaopofa y qua. B 9ToT mepHoy, Kak Obi0 oTmeyenHo Hl. A. Bup- 
Telinom u H.H. Cnacckum, 3ecb pe3KO CHH3H1aCcb OMOMACCa HM [PpyrHX KOMIMO- 
2HTOB OeHTOCAa (°). 

Bra6n. 2 npupeqenb BeceHHue Guomacchl pakooOpasHpIx 3a 1935—1949 rr. 
9 Jann SI. A. Bupmreitua u H. H. Cnaccxoro u 3a 1950—1952 rr. mo Ha- 
mM Janupim. 13 ta6nuubt caemyeT, yTo c 1935 m0 1938 r. GHomacca pakoo6- 
ASHbIX pe3KO cHu3HAaCcb (c 2,6 qo 0,38 r/m?), a c 1940 mo 1952 r. NocTeneHHo 
BemMuuBaacb u B 1952 r. nouTH JocTura BenmuuHE! 1935 r. 

Ha npora*KeHuH paccMOTpeHHbIX JIeT OTMeYaOCb WH H3MeHeHHe COJIeEBOrO 
exuma Cespepnoro Kacnua (1°). SHauuTesbHad SBPHTaJIMHHOCTb OOJIbINMHCTBA 
sBepOKACIMMCKUX PAaKOOOpPasHbIX He MO3BOMAeT CHHTATh H3MCHEHHC COJCHO- 
rH (paKTOpOM, OMpefemtioulMM KoseOaHwe Ovomaccbl 9TOM rpynmbl O6eHTOCAa. 
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Ta6muna @ 


Buomacca pakoo6pasnpix Cesepnoro Kacnma (r/M*) B 1935—1952 rr. 


s 
OpraHu3MbBtI 1935 r.| 1988 r. | 1940 r. | 1947 r. | 1948 r. | 1949 r. | 1950 r. | 1954 r. 
Gammaridae ...:. + «-«| 4,24.) .0,;26+), 0,66 4-0;53) 103544 Oy20N170773 9) .0,06 
Corophiidae .... . + .| 0,94 |:0,04 | 0,20 | 0,85 | 0,47.) 0,82 | 0548 0,50 
Cumacea 2. OO Oa TO OB MO) SO PO Sia 0 20S on Lo al ere 
Bcero Crustacea 1 halen. | 0,38 | 1,36 | 1,69 | A 2 | Lod | 4,93 


Oquoli u3 IpHuHH KOmeOaHHA KOIMYeCTBa pakooOpasHbIx CeBepHoro Kacnms 
MOXKeT ObITb HapylieHwe ras0Boro pexkuMa. SamMopbl HeMOcpeCTBeHHO CBA3&a 
HbI C BEJIMYMHOM BeCeHHUX MaBOAKOB. CuIbHbIe MaBOKH BbIHOCAT B MOpe OOJIB 
Woe KONMYUeCTBO JeTPHTa, KOTOPbIM CIyXKHT OCHOBHOM NHMLLeEM pakOOOpasHblx 
MOSTOMY KONHUeCTBO paKkUOOPAaSHbIX YBeHUMBAeTCA B Tob, clesyroulMe ge 
6oubIUHM NaBosqKoM. Ho ofHOBpeMeHHO BbICOKHe MaBOAKH cCO3qaloT HeGmara 
IIPHATHBIM TasOBbId pe2%KHM B palonaX C HJIMCTO-leCUaHHCTbIMM TpyHTaMH. 
GaBHCHMOCTb BeJIHYHHbI GHOMACChI paKkG 
oOpasupix CesepHoro Kacnua OT  BBbICOTh 
BeceHHero Mapoyka Boaru (°) o6paTuasa (cM 
puc. 4). Broybl BbICOkKHX NaBOAKOB Ouomaccé 
pakooOpa3Hbix cHwKaeTca ‘(1948 r.), UpE 
HH3KHX aBOKaX OHOMacCa TIOBBIIMAeTCs 
(1935 r.). OrcrynmeHue OT YKa3aHHOH 3aKko 
HOMePpHOCTH HaOuliofasocb WMWIb B 1938 F 
1947 rr. [JpuunHoH Mamoro KomMuecTBa pa 
KooOpa3Hbix B 1938 r. (B_ 1938 r. \maBool 
OblJI OUCH HH3KHH) MOXKHO CUHTATh 3HauH 
TeJIbHOe BbIeaHHe PaKOOOPasHbIX B 3YTOM TO 

200 250 300 90 cM ‘LY, TaK KaK BCJIEACTBHe Pe3KOrO CHM KeHMS 
Puc. 4. 3apncumocTb 6nomaccpl ONOMACChI MOVJIJIIOCKOB MHOrHe BHJbI pb 
BBICIUHX Crustacea oT BenHuMHb! NePeKIIOUNIHCb Ha MHTAHHe pakooOpasHbl 
BowKCKOrO maBoyKa. Ilo ocu opay- mu (°,7), B 1947 1. 3HaunTembHaa acti 
saad See ener CTaHWMH OeHTOCHOH CbeEMKH IPHXOAMMACh He 

Actpaxaun (no (°)) 30HY cCBasla, re HaOmojawrcd, Kak OblWt 

_ OTMCYeCHO BBIIMe, MAKCHMAJIbHBIe CKOMVICHHS 

pakooOpa3HbIX, NOSTOMY UWHdppbl OnNOMaccbl 3a 9STOT TO OKa3aHcb BILE 

YeM MOXHO ObIIO OKUNAATb. Ha BenMuMHeE OMOMacchl KOpOuNA cKasbIBaeTCA 
TOMHMO BOJDKCKOrO CTOKAa, BJIMAHMe CTOKa p. Ypasia. 

TakHM OOpas0M, OCHOBHOM MpHunHHOH MHOrOmeTHHX M3MeHeHUi OMOMACCE 
pakooOpasubix Cepepnoro Kacnua B COBpeMeHHBIX YCJIOBMAX Hy2%KHO CuNTAT! 
BeJIMUMHY BeCeHHeTO BOJKCKOrO MaBOAKa HM CBA3AHHbIE C HAM 3aMOpHBIt 
ABJICHHA. 


BeeconsHbilt Hay4HO-HCCIeLOBATebCKHH HHCTHTYT Tlocrynuno 
pbiOnoro XO3AHCTBa H OKeaHOorpadun 8 VIII 1955 


UWMTHPOBAHHAS JIMTEPATYPA 


+ T.M. Beas es, Marepnaasi kK nosnannio baoppi u dayne, May. Mocxoscek. out. HcnBt 
MPHpOMb, HOB. cep., OT. 300N., B. 3 (1952), 7 A. A. Bupmreiin, Tp. Pugpo6uon. 06m. 
5 (1953). A.A. Bup ure tu, 3oon. xypu., 24, B. 3 (1945). 4 9. A. Bu puree 
rl. M. Bea ses, 300n. xypu., 19, B. 4 (1940). § A. A. Bupmrefin, H. H.Cnace 
ckui, Matepuanbt kK nosHanHio daopE u dayne, Msn. Mockoscx. o6m. venuir. NpHpogp 
HOB. Cep., OTA. 300., B. 3 (1952). ° M. B. KeatreuKosa, Tp. BHHPO, 10 (1939) 
7M. B. WKeatenxkosa, Tp. BHMPO, 18 (1952). § A.W. Ky Kosa, Muxpoonc 
norusa, 24, 8. 3 (1955). ® B. . 3a%Kos, Bricoxue nonopolba ui MaBOAKH Ha pekax CCC. 
3a ucropuyeckoe Bpema, JI., 1954. 1° T. H. 3atmes, Mereoponor. x rufpouor., Ne 


(1946). ™ A. ® Kapnesuy, JJAH, 54, Nol (1946), @ILU. Ycaues Tp. Vue’ 
okeaHosor’, 2 (1948). ‘ 
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cfm 


Hokaagn Akagqemuu wayr CCCP 
1956. Tom 109, Ni 2 


PH3HOJIOTH f PACTEHHH 
# 


r. B. 3ABJIYJIA nu M. H. MPOCTEBA 


: O TIEPEXBYH)KEHHH NOPJIOWWEHHOrO JINCTbAMH 
PAXHOAKTHBHOLFO SOC&OPA B KYCTALIHXCA PACTEHHAX 
AUMEHSA 


(II pedcmasaexo axademuxom A. JI, Kypcanoseim 7 IV 1956) 


 Hcceqopanuamu pala aBTopow ycTaHoBseHo, uTO Boga (14), cboctpop (7-4) u 
30T (°), MOroulaeMble KOPHeBOL CHCTeMOli HU NepeABUralolleca B Ha3eMHbIe 
praubl, B KYCTAULMXCH pacTeHHAX XJICOHBIX 3/1aKOB paciipeesHloTcA MeK]y 
aBHbIMH M MOOOYHbIMH CTeOJIAMH IPH MOrJOWeHHH UX Kak 3apOJbIleBbIMH, 
aK HW Y3JIOBbIMH KOPHAMH. SHaYHTeIbHO Cabee H3yYeH BOMpoc O MepesBuxKe- 
WH MW paciipeesIeHHH B KYCTAHUWIMXCA pacTeHHAX TeX MHHepaJIbHbIX BeIIeCTB, 
OTOpble NOrloOujaoTcA JIMCTbAMHM Np 
feCKOPHeEBOH To,KopMKe. Mexyy Tem 
PuMeHeHHe PaWOaKTHBHBIX H3O0TOMOB 
JIA H3yYUeHHA NepeABHXKCHHA BeLLECTB 
} pacrenuax (° 8) oTKpblI0 OovbuiMe 
SO3MOXKHOCTH JIA UCcCIeOBAaHHH B9ITOM 
allpaBJieHHuH. 

B mpoBOQuMbIX HalleH smadopato- 
Mel UCCIeEOBAHHAX, KaCalOUlHXcA H3- 
WeHHA B3aHMOCBA3eCH M@KY laBHbl- 
11 YW MOOOUHBIMH CTeEOJIAMH KYCTALIAXCA 
YACTEHHH XJICOHBIX 31aKOB, MbI N0cTa- 
HH 3ajlavy BbINCHUTb HEKOTOpbIe OCO- 
JeEHHOCTH MOPIOWeHHA payuoctocdopa 
IMCTbAMH TJIaBHbIX H MOOOUHDbIX cTe6- 
qeli U UpociequTb TMepexBuxKeHHe ero 
43 TaBHbIX cTeOeH B MOOOYUHHIe HW H3 
IOGOUHBIX B rlaBHble B (Pasbl KyWIeHHA, 
2TeOIEBAHHA H KOJIOWeHHA. 

Jia pewieHHaA MOCTAaBJICHHOH 3aya- 
qi B 1955 r. ObluIM MpOBeeHbI OMNDITHI C 
quMeueMm copta Buuep. [Iloces mpous- 
3eyeH 20 V B cocyybI eMKOcTbIO 5 Kr 
a6couN0THO + cyxoH mouBbl. I[lomuBKa 
ee ach Ss I ae Puc. 1. Hepezpuxenne pagquodpocpopa u3 
70% OT NOHO BMaPOeMKOCTH TMOYBHI.  yooounpix cre6ueii B riapHbili cre6erb y 
PacTeHusl BbIpallHBaNHCb Ha OTKPbITOH sumens. Cnepa—rviapubili cTe6eb, cnpa- 
mmowalke 6oTanuyeckoro casa YHH- Ba — Ba MOOOUHBIX CTeOvIA 
BepcHuTera. 

[pu nactynmennu cooTBetcTByiouleli (basbl pasBuTUA pacTeHHH NpHroToBJAd- 


ca pactsop Na,HP#O, B Konentpanun 0,1 px/Ma uv pasiMBasca B MpoOupKu 
¢ TAKUM pacueToM, 4TOObI B Pasy KYMIeHHA OblO ano M10 2, a B (pasbl cTeO- 
jeBaHud HU KOMOWeHHA 10 3 pK Ha Kaxkoe pactenne. []poOupku 3aKpellJAJIMCb 
3 HAKJIOHHOM MOOKCHHH BOSE MOOMbITHBIX pacTeHHi MW B HUX NOrpyKaJIMCcb 
BePXHHE JIMCTbA TOMbKO raBHBIX HJIM TOKO MOOOUHBIX cre6uleH. Jia napau- 
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JIGMbHbIX OMbITOB MOMOUPasHcbh pacTeHHA, CXOMHbIe MO COCTOAHHIO PasBUuTuA 
C OJMHAKOBbIM YHCIOM MOOOUHBIX cTe6eH. Ha Bpema ombiTa cocyfbl c pacré 
HMAMH MOMeulamucb MOA HaBec H 3fecb OcTaBAIMcb c 1] yac. Beyepa JO 5 yae 
yTpa. 

Tlocae 6 vac. NOrOMeHHA JHCTbAMU paquodociopa NpoOupKH Cc pacTBOpoO! 
yOupasucb, OcTaBIUHHcd Ha NOBepXHOCTH JIMCTbeB PaCTBOP CMBIBaJICA BOO 
IIpOBOAHOH BOO H BbIHYTbIC H3 MOUBbI paCTeHHA BbICYWIHBAJIHCb B CYLWIHJIbHO! 
wKacby mpu Temnepatype 60° B Teyenne S—6 vac. SaTem pacTeHua OAHOK MO 
BTOPHOCTH HCMOMb3OBAIHCb JIA NOYYeHHA pakMoaBTorpadu, a B pacTeHuay 
AByX \pyrux mMoBTopHocTeH’ Ha cueTunKe TeHrepa-Mionmepa ompeyemaoce 
coflep»KanHHe pajMocboctbopa B JIMCTbAX, cTeOAX H KONOCbAX. IlowyueHHBIE 
JaHHbIe MepeyHCAHCb B MMMYysbcaX B MMHYTY Ha | r cyxoro BellecTBa. | 

PesyibTaTbl UcceqOBaHul MOKa3asIM, YTO BO BCeX MpOBeeHHbIX Hamu 27 
ONbITaX, BKIOUaA WH MpeBapHTesIbHbIe OPHCHTHPOBOUHbIe OMbITHI, MOrJIOMMLeH: 
HbIM JIMCTbAMM paquodocop nepeg_BuraeTCA KaK H3 rIaBHbIX cTeOeH B NOOO 
Hble, TaK H H3 MOOOUHIX B TviaBHBle. B KayecTBe MpHMepa Ha puc. | npex 
cTaBsleHa paquoaBTorpadua pacTeHua, KOTOpoe B*a3sy cTeOeBaHuA NOrMOMLaNe 
paguopochop u3 pacTBopa JIHCTbAMM NOOOUHbIX cTe6meH. Ha STOW paquoaB 
TorpadpuH sapuKcHpoBaHo, YTO yxKe Yepes 6 Yac. Mocme HaYama ONbITa paxuo 
(boctbop NepesABHHYJICAH H3 JIMCTbeB MOOOUHBIX cTeOleH B y3e/l KyMIeCHHA UM 3a 
TeM NOMHAJICA JO CaMOH BepXYLIKH BepXHerO JMcTa rlaBHoro cTeO/s. 


Ta6muna 14 


PacnpeyeseHve MOrioleHHOrO JHCTbAMH pagModocpopa 0 OTZebHBIM OpraHamM pacTeHHH 
(comepxaHHe P®? B umn/MHH Ha 1 Ir cyx. Bell.) 


Opraubl pactennit | Kyuenue 


Cre6eBanHe Kosomenue — 
IlormomenHve AHCTHbAMH FruaBHOrO cTe6aa 
TnaBuplit GHOSE ote os ae 14353 ‘eyihexe’ 14667 
cTe6eulb GTeONT we eee ee. 6545 2931 430 
Ghee. Sy =~ = 4106 
To6ounpiti VICE Tete pemats FeO aoe. 5, ras 1364 1240 270 
crTe6euIb CREOVES, tS 2875 1654 139 
INOULOCDighe eee en. Us S84: ie = 69 
* I 

Ilormomenve AUCTHDAMH NOG6GOUHOrFO cTeOnA * 
Tlo6ounprit UCTS CWS. a. 13278 14138 13476 
cTe6evIb GheCiH A. sae ees ATE, 1433 610 
Conitlesse yo oper: <n — — 424 
Tapupiit VINCTEH- Va eaewOnee.. «a. 381 174 83 
cTe6eub Creo 2 pA os 2 433 Lie on 
IMOMIOCHiu.0 ee, a cch ae = 79 


Jlauuble KOMMUeCTBEHHOrO pacupeyenenua payuoocpopa m0 OTeMbHBIN 
opraHaM pacTeHui NpegcraBsenbl B TAO. 1, 43 KOTOPOli BUAHO, ITO pagnocoe 
(pop B OOJIbIIeM KOIMUeCTBE HaKalJIMBaeTCA BO BCeX OpraHax Tex cTeOyleH, IH 
CTbHMHM KOTOPbIX IIPOMCXOAHT Mormomenue ero 43 pacTBopa. Kpome Toro, ut 
AaHHbIX TAO. 1 BAAHO, 4TO Kora paguococdop NorsmomjaeTcs us pacTBopé 
JIMCTbAMH IIaBHBIX CTeONeH, TO B MOOOUHBIX CTEOIAX CFO HAKaNJIHBaeTcs OONbILE 
YeM B TlaBHbIX CTeEOAX B CyYae, Kora OH MOrmomlaeTcA H3 pacTBOpa JMCTbA 
MH MOOOUHBIX cTe6u1eli. Ho He3aBHCHMO OT TOTO, JHCTbAMH KaKuX cTe6seli m0 
ruoukaeTca paluopocop u3 pacTBopa, coepxKaHve ero BO BCeX OpraHax NOHU 
*KACTCH MO Mepe Mepexojfla pacTeHu OT *a3bl KyWeHHA K (base KOJIOWICHHS 3: 
HCKJNOYCHHEM TEX JIMCTbeEB, KOTOPbI€e MOroMaH pauodocdop HenocpescTBeH 
HO M3 pactTBopa. 


398 


Ha ocnopann MpoBeeHHbIx HCceOBAaHHt MOXKHO CileMaTb CeLYIOULHe BbI- 
Jbl: 

1. B kycramxcsd pactenuax AYMeHA NOrMOUeHHbIti MMCTbgMU payMocociop 
peqBuraeTca Kak H3 TlaBHbIX cTeOslel B NOOOUHBIe, TAK H U3 MOOOUHBIX B 
NaBHbIe. 

2. Hlornomenublii mHcTbaMH payuoocdop Ooslee HHTCHCHBHO NepejBuraet- 
H3 PlaBHbIX cTeOleH B MOOOUHbIe, YEM H3 NMOGOUHBIX cTe6seli B PiaBHble. 

3. C BospacToM pacTeHHl HHTCHCHBHOCTb HepeABHXKeHHA payNococpopa 
ajlaeT Kak B HallpaBJIeCHHH H3 riaBHOrO CTeOJIA B POOOUHBIC, TAK MH B HalpaB- 
HHH 3 MOOOUHBIX cTeOsleH B rlaBHBle. 


YpanpeKkuH rocyfapcTBeHHblii yHHBepcHuTer Ilocrynuso0 
m. A. M. Toppxoro, 2 1V 1956 
CBepAoBck 
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Yloxaage Akagemun nuayr CCCP 
*. 1956. Tom 109, Ni 2 


SS 


@U3HOMOPUA PACTEHH 


Jl. HW. OPE u Tr. B. CAMOPOJLOBA-BHAHKH 


COJEP)KAHHE KAPOTHHOMJOB H MPOMWECC ONJIOJOTBOPEHHA 
B THHEWEAX PA3HOFO BO3PACTA Y TOMATA HM KAPTO®EJIA 


(Ilpedcmasaeno axademuxom A, JI. K ypcanosom 7 IV 1956) 


CBa3b KapOTHHOMAOB C TeHepaTHBHBIMH (pyYHKUMAMH pacTeHHH OTMeYaJ 
TI. M. )Kyxoscxuit u DK. Megpeges (4°). OTH aBropbl OOpaTHu BHHMaHH 
TakKKe Ha HaKOMMeHHe KapOTHHOMOB B pblIblle THIKBEI (Cucurbita pepo L.) 
MomeHTy 3atBpeTaHua. K. E. Opyapos (8,°) mpoBoqus aHaH3bl WBETKOB pa3JIM4 
HbIX COPTOB XJONYaTHHKa WM YCTaHOBMJI, YTO COepKaHne KapOTHHOMOB 
THHeIeAX YBeIMYMBAeTCA TO Mepe CO3speBaHHA WBeTKa. 7 

B nactTosmel cTaTbe MpHBOAATCH JaHHble, XapakTepH3yroulwe JHHaMUKY 
HaKOMJICHHA KAPOTHHOMAOB B PblIbllaxX UW 3aBA3AHx KapTodena (Solanum tube 
rosum L.) copra Kamepa3 u B rMHelleax copTos Tomata (Lycopersicon esculens 
tum Mill.) no mepe co3peBaHua UBeTKa (Tab. | u 2). OnpezenenHe KapOTHHO 


HOB NpOH3BOAUMOCh XpoMaTorpadHyeckUM H KOMOPHMeTPHYeECKHM MeTOaMH (3), 


Ta6bsuna 1 


CojepxkaHve KapOTHHOHJOB B pbluibuax Solanum tuberosum L., copr Kamepas, 
B pasJIMUHble (basbl pasBHTHA WBeTKa 


B mr wa 100 r cpp. Belt. B vr na 100 pprmen 
enue cymma cyMM 
M) £ MMa | 
(AHH Tocie kacTpaqun) KapOTHHOH- | KapoTHHbI sage eaperuaeds KapOTHHbI Ne : 
OB unbI OB Qubl 
| : 
Cpas3y mocme KacTpamuu . . 10,6 LoD, 6,4 8,95 ome one 
Yepes 2 mua, B cBexepac- | 
NYCTHBUIHXCA IWBeTKaX . . 13,0 LN 8,3 15,6 ai 9,9 
TEHESROG IH: cake Weeica 18,7 6,0 1d eine 7,8 £6\.9 
LiGpeSed INH: ... hi arimea ties ILE O, — — 23,8 — a 


Hs Tab. 1 BUAHO, TO M0 Mepe pasBUTHA HM COspeBaHUA WBeTKa y KapTopesA 
copta Kamepa3 HeT HakOlNeHHe KapOTHHOHAOB B pblbiyax. KonlenTpawud 
KapOTHHOMAOB yBenMuMBaeTca OT 10,6 mr* B cha3y %XeNTO-3eneHOrO OyTOHA 
(MOMeHT Kactpauuu) Jo 13 Mr B cBexepacnycTuBleMca WBeTKe (Yepes 2 AHA 
mocue KacTpauuu) u AO 18,7 mr uepes 3 HA MOcMe KacTpauun. 

Hakonsenve kapoTHHouAOB OTYeTMBO BUAHO HM IIpH Mepecuere coxepxKaHuA 
Ha 100 pbiie. Ananusbl 3aBaselt KapTopena copta Kamepa3 Ha cojlep»Kanne 
KapOTHHOMAOB B HeKOTOpble *asbl NOKasaJIH, YTO B HUX TakxKe MpOUCXOMUT 
HaKOIJI€HHe KapOTHHOHAOB 10 Mepe pasBuTuA UBeTKa. Uepes 60 vac. mocae Ka- 
CTpalHH %KeNTO-3eeHbIX OYTOHOB (yepes 21/2 WHA) ColepxKaHHe KapOTHHOHAOB 
B 3aBA3AX KapTopeA STOrO copTa cocraBsano 1,6 mr, yepes 72 yaca (uepes 3 
qua) —2,7 mr. 


* 
Bce mupbl B caMoM TeKcTe npHBoyatca B Mr Ha 100 r CbIporo BeliecTBa . 
400 


Takum o6pasom, ua 2 4 3 JeHb Nocae KacTpallHH x*KeNTO-3eNeHBIX OYTOHOB 
PbWIbUe HM 3aBASH KapToeis copTa Kamepas HaGoqaeTcs HakonseHHe Kapo- 
(HOHAOB. MMeHHO sTH CpOKH OTMeYAaIOTCH CceeKUHOHepamMa KaK HanGomee 


1B CHHKANOCh (B pblIbe YO 17 Mr, B 3aBA3uH Jo 1,9 mr). 

Xopouio BHAHO HaKOMMeHHe KapoTHHOHOB 0 Mepe COSpeBaHHA IBeTKa B 
HelleaX ToMata (Ta6n. 2). Y copraCnnBosngupli or 1 qua K 6 (gepe3 5 qHeli 
CJI€ KACTPalHl 2KEJITOBATO-3eeHOrO OyTOHA) COLeprxKaHHe KapOTHHOHAOB yBe- 
quBanoch oT 4,4 Jo 12,6 mr; y copra [pymesuyubili B TH Ke CpoKH coyep- 
aHve KapOTHHOHAOB yBemHunBaetca oT 7,5 Jo 9,5 mr. 
| Ha 9 Jenb nocue Kactpalun 2%KeITOBATO-3eNCHBIX OYTOHOB y O60HXx COpToB 
1OIONaOCh + CHUKeHHE COMepxKaHHA KapoTuHOuOB (copT CauBoBuyuDIi — 
),4 mr, copr [pyuresuyupriit — 8,8 mr). ; 


Taouuna 92 


JiwuamuKa HakonseHnus KapOTHHOHOB B rHvenexx. Lycopersicon esculentum Mill. 


— 


B mr na 100 r cpp. Bell. | B pr na 100 rnnenees 
Go prs ZHH Nocme KacTpal uu HeJITOBATO-3seNeHOroO 6yToHa 
1 | 6 9 4 6 9 
MHBOBHIHEH 2... 4,4 12,6 10,4 5,6 16,5 {224 
INCBHAHBIM. 2. . 2... 7,9 9.5 8,8 = = — 


TakuM O6pa30M, MaKCHMaJIbHOe COjlep%KaHHe KapOTHHOHJOB Y 3THX ABYX 
PTOB TOMATa Ha6slOfaNocb Ha 5 JeHb NWocse KacTpallHu MKeJITOBATO-3eIeHOrO 
TOHa. MMeHHO B 9TOT MOMEHT IBETKH HCCICQOBaHHbIX COPTOB TOMaTa Haxo- 
TCA B HaHOolee *H3HEeATCJIbHOM COCTOAHHH. OMOpHoNOorHyecKHH aHasu3 
BASeH MOKA3aJ1, ITO IPH ONbWICHHH pblIblla, BbIepxXanHHoro 5—6 Ane Toc- 
KaCTpallu KeJITOBATO-3eleHOro OyTOHA, BCe Mpoleccbl, XapakTepusyrollHe 
IMOMOTBOPEHHe, MpOTeKaloT GbicTpee, YeM IPH OMNbWICHHHUBETKABJeHb KacTpa- 
aM usu uepes 9 Hel Mocue KacTpauMu (puc. 1). Uepes 36 aac. mocue onbi- 
sHHA pbliblla B J€Hb KaCcTpallWH  KeJITOBATO-3eeHOrO OyTOHA MIbIJIbIUeBbIC 
YYOKH JOCTHTAIOT JIHIIb MOJOBHHbI CTONOHKa. 3a 9TO Ke BPeMA COMep2xKHMOE 
IJIbILEBLIX Tp yOOK, MOCJIe OMbIIEHHA 6-AHEBHOTO pblIblla, H3JIMBaeTCH B 3apOJbI- 
eBbI€ MeIIKH CemManouek. B TakHX 3apOJ[bIIIeBbIX MelKaX CHepMHH CJIMBAaIOTCH 
AUUeKIETKOH HU WeHTpaJIbHbIM APOM SapOJHIMeBOrO MeUIKa; MOceqHee yepes 
) yac. TOCIe€ OMbWIeHHA OObIVHO MpeTepmeBaeT Ba AemeHua. IIpu onbwennn 
Wibliia Ha 9 JeHb MoOCMe KacTpalHu 2XesTOBATO-3eNeHOrO OYTOHA IIbIIbILEBbIC 
yOKu yepe3 36 Yac. MOCIe ONbIWICHHA H3JIMBaIOT CBOe COJepxKHMOe B 3apOjbl- 
BbIe MewIKH. OJHaKO Mp 3TOM ONJOAOTBOPeHHA ALIeKIeTKH He HaOOaeT- 
, XOTA BTOPOH cnepMuli H CJIMBaeTCH C WeHTPaJbHbIM AAPOM 3apOfbIUeBOrO 
HKa. 

Takum o6pa30M, Mpoueccbl OMJOAOTBOpeHHA yuMe BCero NpoTeKaioT mpH 
bimeHHu 5-HeEBHOrO rHHellen (OnblmeHHe Hab WeHb, CIMTAA OT MOMEHTA KacTpa- 
HW %XKeJITOBATO-3eeHoro 6yToHa). B sTOT »*e CpOK HaOsmMOMaeTCA MAKCHMAJIb- 
€ cOfepKaHve KapOTHHOHAOB B ruHnelee. OTH WaHHbIe XOPOMWO CorsmacyiIoTCA 
‘YkKa3aHHAMH O TOM, YTO HaHOoee %KH3HECIIOCOOHOe MOTOMCTBO y TOMATA TIO- 
V4aeTCA IPH OMbIWeCHHH IBETKOB Ha 6 JeHb MOce KaCTpaluu KeJTOBATO-3eNe- 
ax OyTOHOB (},?). 
| Takum 06pa30M, MpoOBeJeHHbIC HAMH AaHaJIW3bI PaSHOBOSpacTHbIX PbiJel 
\Baseli KapTopena copra Kamepa3 noka3asu, YTO K MOMeHTY, HaHOosee O.a- 
MpHATHOMY Aa OnbienuA (Ha 2—3 Neb Nocme KacTpallHH *KeMTO-3eMeHOrO 
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6yToHa), COlepxKXaHHe KapOTHHOMAOB B 9THX OpraHaxX yBeMIMBAeTCH, a 3aTel 
XOTH H He3HaUATeIbHO, CHMKaeTCA. 

BHOXHMHYeCKH H\SMOpHONOrMYeCKHH aHaJIMSbI TMHeMeeB pasHoOrO BOspac: 
ABYX CopToB ToMaTa (CaHBOBHAHBIM 1 [pymeBuyHblt) WOKa3saiH, YTO HaMBb 


Puc. 1. 3apompmmespii Mewok ToMaTa C.JIHBOBHJHOTO Yepe3 36 uac. mocue Olbi- 
JIGCHHA IblIbIOH ToMaTa copta Bx3s0H (oKpacKa  KeJle3HbIM TeCMATOKCHJIHHOM TO 
Tefiqenrafiny, dukcanua cmecpio 70° cnupta c JlIeaHOH yKCycHOH KHCJOTOH 
(3:41). O6. 90 x, ox. 7. a—Mocne ONbIIeHHA pbiJIbla 2%eJTOBATO-3eNeHOrO OyTOHA 
B jl@Hb KaCTpallHu, Ubliblepad TpyOKa elle He OCTHra CeMATOYUKH; 6 — ocse ~ 
OMbVICHHA pblibila, BbIepxXaHHOTO 6e3 OMblieHHA O—6 He OT MOMeHTa KacTpa- 
UHH %KeJITOBaTO-3eleHOro OyTOHa, COJepxKHMOe MTIbWIbIeBOK TpyOKH H3JIHJIOCb B 
ZapOAbILIeBLIT MeIUOK, BHAHO CJHAHHe AHMWeKJIETKH CO CllepMHeM H BTOpoe eveHHe 
ajep @HociepMa; 6 — Mocwe ONbIeHHA PblIba, BbIepxanHOrO Ges OMbWeHHA 9 THeH 
OT MOMCHTaA KaCTPallHH %KeMTOBATO-3eeHOrO OyTOHAa, COMep2xXHMOe TbWIbIeEBOH TpyO-— 
KH H3JIMJIOCb B 3aPOfbIMIeBbI MeWIOK, ORHH H3 CNe€PpMHeB CJIHBaeTCA C WeHTpaJIbHbIM 
SI[POM. ¢ — CHHeprudbl, # — AiWeKNeTKa, Y— UeHTpasbHoOe ALPO 3apOApMeBoro MeW- 
Ka, 3— 3HroTa, 3 — 3HOCTIepM, “#1. m.—TblIbueBaA TpyOKa 


mee COepKaHHe KapOTHHOHAOB (Ha 6 Web MOce KacTpallWH KeNTOBATO-3E 
JeHoro OyToHa) coBnayaeT Cc HaHGosee GMAPOMPHATHBIMH YCMOBHAMH Tpopac 
HUA MbWIbUbI H OMIOMOTBOPeHHA. 


Tlocrynuao 
28 III 1956 


1y.0.Bpexues,A.C.AhH3eu wT at, Hopoescenexnun pacrenul, 1954. ? A. 
Topo6en, Bectu. JITY, Ne 10, 7 (1953). § A.W. Epmaxos, UW. K.Myppuuap 
Metogpl OHoxuMuYecKoro HccIeqoBaHusA pacrenut, 1952. * Tl. M.K YKOBCKH UKM . 
Bees, Yen. copp. Onon., 36, Nei (4), 504 (1948). 5M. MKyxosex 
K. Mensenes, JIAH, 61, Ne 1, 141 (1949). ® TI. M. Mykospcknh, WK. Me 
Bees, JAH, 66, Ne 5, 965 (1949). ? JI. H. Koxanosckaa, JIAH, 19, Ne 4; 2 
(1938). § K.E.Os4uapos, )Kypu. o6u. Onon., 15, Ne 5, 353 (1954). ° K. E. Op ua 


pos, Buramaypt B %*xH3HH pacrenuli, Asn. AH CCCP, 1955. 19 FE. M. Yeneue Kv it 
Tp. Hayyno-nccney. wucr. Kaptod. xos., 8, 1 (1935). 


WHMTHPOBAHHAA JIMTEPATYPA : 
A 
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Hoxnayn Axkayemunu nayr CCCP 
1956. Tom 109, NM 2 


3O0OJIOTH 1 


A. K. PEMHPHX 


_CE3OHHbBIX PACAX Y BECJIOHOrOrO PAYKA CALANUS TONSUS 
B BEPHHEOBOM MOPE 


(I pedcmaszeno axademukom E. H. Masaosckum 20 II 1956) 


BuYTpHBuAOBbIe rTpyNUuupoOBKH y KOMeNO, UpescTaBaswor Gonbuol wHTepec, 
K Kak HX OHONOrMYeCKHe pa3sIHYHA MOPYT OKa3aTbCH OYEHb CYLICCTBEHHBIMU 
H HCIOJIb3OBaHHH COOTBETCTBYIOWINX BHAOB B KaueCTBe NOKasaTeseli ruypo- 
Orwueckoro pexKHMa HM IPH yCTaHOBJICHHH 3aBHCHMOCTelt M@XKAy WaHKTOHOM 
HJIAHKTOHOAHbIMH pblOamu. B nepBylo ovepeyb MpHBJIeKaloT BHUMaHHe Mac- 
OBbIe BUJbI KOMNeNOA, K YACY KOTOPHIX Awa Bepuuropa, AnoncKoro, OxoTcKo- 
9 MOpeli H ceBepHol uacTH Tuxoro okeaHa oTHocuTca Calanus tonsus. 

Ham Obluio UcceqOBaHO pa3sMHO*KeHHe H pasBuTHe C. tonsus B 3anaqHblx 
aonax Bepwxropa mops. MarepHanom mocsyKHsH COOpbl WaHKTOHa, Ipo- 
3BeyjeHHble MucTuTyTomM okeaHosornu AKaylemun Hayk CCCP B 1950—1953 rr. 
» JAHHOH padoTe HCHOMb30BaH MaTepHas 0 1010 npodam. 

H3MeHeHve COOTHOMICHHA KOMCNOJHTHBIX CTaqHH B NepHoO C HIOHA JO AH- 
apa upeycrasieHo Ha pue. |. B nepByio NONOBHHY HIOHA UYHCeHHO 
peoOmaqamH KonenoguTH! I ctraquu. Jlanee copepmianca nepexoy B cTapmlHe 
TayHu, H B KOHUe HIOHA, a B Ooulee NpOrpeTbIX paHOHaX M paHbile, YHCeHHO 
we mpeoosazanu KonenoquTp V craquu. B aprycre — cenTAOpe B MeHee IIpo- 
eTHIX palioHaX UHCJIEHHO JOMHHHpoOBadH V KOMeNOXMTHI H B3pOCsbIe CaMKH. 
IMcIeHHOCTh KasIHHyca MO CpaBHeHHIO C HIOHEM yMeHbiIHacb. B Oosee Tell- 
bIX paHoHax yxe mpeobsmaqanu I—II konenoguTs! ceqyroulei renepalHuu. 
OKTHOpio OHH MepelsmH B IJI—IV craqun, KOTOpble B 9TO BpeMA ObIIH HaH- 
omee MHOrOUHCIeHHbI. OOulad YHCJICHHOCTh KaIAHyca B OKTAOpe BbIILe, FEM - 

aBrycTe, UTO ABJIAeTCH CIeEACTBHeEM pa3sMHOxwKeHHA. B Kone AeKaOpax — Ha- 
‘ane auBapa IV-u III craquu npoxomkain ObITh HavOOee MHOPOUMCJICHHBIMH. 
WIeLYIOULMMH 3a HAMM M10 YHCJIEHHOCTH OKa3aJIHCb B3pocible CaMKH. C AHBapA 
(0 uioHA B Bepuuropom Mope He 6bIIO COOpOB MaHKTOHA, HO B CMe2KHBIX pali- 
max y Oeperop KamuaTkKu B AHBape H cbeBpase wceHHO JoMMHHpOBamH IT]— 
V, a B anpene I KomenoquTubie craquu. Takum o6pasom, Calanus tonsus B 
SepHHrOBOM MOpe pasMHOxKaeTcA Ba pasa B rol: 3HMOM — paHHeli BeCHOH H 

KOHUe JleTa. 

Bpwio H3yYeHO H3MeHeHHe JVIMHBI Tela (0 JuIMHeE Weanoropakca) V Ko- 
JENMORUTHOM CTayMH HW B3POCJIbIX CAMOK B HepHo] c uIoHA JO aHBaps. M3me- 
€HHA MpOw3BOAHAMCh MO OMHOKYJAPOM IPH MOMOMLM OKyJIAp-MHKpoMmeTpa 
IPH 3HavYeHHH OfHOrO JeNeHuA 0,025 mm. Bcero 6bii0 u3smMepeHo 2742 9x3. B 
JIOHE B PasHbIX palioHaxX MOPA CpeHAA WIMHAa PayKOB pasJIM4Ha: B CaMbIX TEII- 
MbIX palionax Ona HawMMeHbIad (3,30 MM), B CaMbIX XOJIOJHBIX HanOolbuasn 
3,94 mm). Pasnuuua Mexkay pasMepaMH B pa3HbIx palioHax CTaTHCTHYECKH [O- 
sTopepubi. Kpupbie pacipeyeieHia 10 pasMepaM, mpeycTaBseHHble Ha PHC. 2, 
CHJIbHO paCTAHYTbI, HeEKOTOPbie W3 HUX JByBepWMHHBI. B 1wx*KHbIX panonax 
JACJICHHOCTb KPYyNHbIX KaJINHYCOB MCHbIIIe, YEM B CeBEPHBIX. 

B aprycre —cenTa6pe B V cTaquH B cmoe BoE 0—200 M IpHcyTCTBoBasH 
TOubKO Kpymubie pauku (3,90 mM + 0,009; n 274), arpynma MenKHX COBepIeH- 
o ucue3na. B canoe 200—500 M Ha HeEKOTOPHIX CTAHIHAX elle BCTpevaJIHCb B 
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He3HAYHTeIbHOM KOsIMUeCTBe MeKHe pauku B V cra. [Ipomepbl B3poca 
caMOK nloKa3aM, 4uTo OHH Membye (3,50 mm + 0,01; n 257) BcTpevaronluXxcd | 
3TO BPeMA payKOB \B V cTaqHH HM OIH3KH 0 JIMHe K MeIKHM pas 
KaM, HaOvlI0aBIUMMCHA B HIOHe. CileqOBaTeAbHO, B aBryCTe paSMHOMaJUCb TOMb 
MeyIKHe pauKH, a KpyMHble OcTaBaJiHcb B V KONeNOAMTHOH CTaHH. \ 
B xonue yeka6pax —Havane aHBapa u V cTaqMA, MH BSpOCJIbIe CaMKU Obi 
—ipecTaBJeHbl KpPYNHbIMH payKamu (V cTaqus 3,86 mm +0,05; n 22, B3po 
capre camKu 3,94 mm +0,02; n 120). Panneit BecHo OHM JOJDKHBI MpHcTy 


--—— Gspocl.QQ 


Puc. 2 


Puc. 1 Bospactuofi coctaB nonyaauHH C. tonsus, @—~B NepBy!0 NOJIOBHHY HIOHA, 0 — B KOH 
ue HIOHA, 6—B aprycTe — ceHTAOpe B MeHee NporpeTHIX paloHax, 2—B aBrycTe — Cex 
TAOpe B 6oulee MporpeTbIx pafionax, 0 —B OKTSOpe, @ — B JeKaOpe — B SAHBape 


Puc. 2. lmmna wedanotopakxca y V Koneno,HTHOH cTawqHH H y B3pocmbIxX camoK C. tonsus. 
a@—2-—B HIOHE B pa3HbIX paHOHaX MOPs OT TEeIIIbIX K XOJIOJHbIM, 0, @ —B aprycTe — cel 
TAOpe, 2, 3—B JekaOpe — auBape. UncneHHocTbh KaxKJOH pasMepHOH Trpynnbl ana 

B MpoleuTax K OOMeH 4YHCeHHOCTH 


NHTb K pasMHoxeHnHio. J[Ba nepHojia pasMHowKeHHA C. tonsus cBxA3aHbI Cc pas 
MHOXKCHHEM ABYX Pa3HbIX PTPyNM payKOB, Kawa H3 KOTOPbIX MOHOMMKJIHUHA. 

TakuM OOpa30m, OOHapyKeHHble HaMH rpynuuHpoBKu C. tonsus oTmHualoTcA 
0 pa3Mepy Tela, MO paciipocrpaHeHHio, 10 BpeMeHH pa3MHOKeHHA, NO yeu0e- 
BHAM, B KOTOPBIX OHO MpOoHcxoguT. Kpynuple padky pa3MHOKAaIOTCA B NepHoy,, 
Kora TeMlepaTypa BObl B NOBEPXHOCTHbIX TOPH3OHTaX OIM3Ka K TOJOBOM 
MHHMMyMy. Bo BpeMaA pa3MHOXKeCHHA MeJIKHX payKOB TeMMepaTypa BOJbI a 
cTuraeT rofoBoro MakcHMyMa. Brpouem, B3pocuble OCOOH HM y TeX, H y Jpyrux 
X%KMBYT B FOpH30HTax HKe 200M, rye B TeYeHHe Tofa TeMMepaTypa BOL MOUTH 
He u3MeHHeTCA. Ho MonOb KpyNHbIX H M€JIKHX PadKOB, NOHHMasCb B BepX- 
HHe TOPH3OHThI, MOMakaeT B Pe3KO pa3JIMYHbIe YCOBHA CyuleCTBOBaHHA. Kpo- 
Me TOrO, Y KPYNHbIX H Me@JIKMX PadKOB MpOMOJMKUTeMbHOCTh OMHHX H TeX Me 
cTaqui pasimuHa Tak, KpylHble paukH MeHee YeM 3a Mecall npoxogsar II, 
ITI, [Vcraqun,aVcraqua cymectByeTAIUTebHO, H UHCeHHO OHH JOMMHUPYIOT C 
KOHIa HIOHA, 10 Kpalineli Mepe WO WekaOpa. Y Menkux paykos jwuTesbubi IIT 
u IV craqum —onw npeo6safaior 10 YHCMeHHOCTH B OKTAOpe, sAHBape, cbeB- 
pase, allpere H Jlaslee, BEPOATHO, JO HIOHA, KOra B YCJIOBHAX NOTeneHuA 
pasBHTHA (PUTOMMAHKTOHA OHM Mepexo_saT BV, a 3aTeM MBO B3pOcuyIO cTaHlO. 

YuceHHOcTb, a BMecTe C TEM H NpOAYKUMA KPYMHbIX payKoOB OombuIe, YeM 
MCJIKHX, TaK Kak IO HalliMM JaHHbIM FroOBOH MaAKCHMYM YHCJICHHOCTH 9TOrO BUS 
NPHXOMATCA Ha NepHOR NpeocbaqaHuA MOJOALIX KPYNHbIX PayKoB, a Mocse pas 
MHOMWKCHHA MCNKHX PayKOB YHCJICHHOCTb MawIO yBemMuMBaeTcH. MoxwkHO mpeqno- 
Maratb, ITO KPyNHble pauku B OOMbWIeH CTEMCHH HCNOMb3YIOTCA MaHKTOHOAA: 
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MH pblOaMH, BO-NepBbIX, B CHJY HX OOIbUeH YHCeEHHOCTH, BO-BTOpbIX, MOTO- 
,» TO B JeTHee BPeMA B UepHO YCHJIeEHHOrO OTKOPMa GOMbINHHCTBA PbIO y Kpyt- 
X PadKOB JWIMTeIbHO peoOsaqaioT V KonMeno,uThI, KOTOPbIe OTHOCHTesb- 
KPYMNHbI HW COJepxKaT 3anacbl Xupa. Y MeIKHX PpauKOB TOJIbKO B Haase sera 
IPOMOMKUTEIbHO MpeocdsaqaeT V craqua, Jamee ee CMeHAIOT B3POCuIBIe, *KH- 
mue riyOxKe 200 M, a 3aTeM MeJIKHe MOJIOJbIe OCOGH. 

MopdouormueckHX OTHUHH B CTPOeCHHH KPYMHbIX H M@JIKHX payKOB He 06- 
DY2KEHO. 

OTH [Be rpylMbl payKOB MOryT ObITh Ha3BaHbl Ce30HHbIMH pacaMH. Ce3soH- 
€ pacbl H3BeCTHBI H JIA APYrHX KHBOTHHIX. Jia pbiG, HapHMep, STOT BOTIpOC 
syxK aca JI. C. Beprom (?). 

B SmoncKom mope, cormacuo K. A. BpoycKomy (?), C. tonsus Toxwxe pasmMHo- 
eTCA Ba pasa B TO: 3HMOH H JIETOM, T. €. B OUCH Pa3IHYHbIX YCOBUAX. 
KET ObITb, H TaM CYINECTBY!IOT [Be Ce30HHbI€ pacbl. 

jo cHx Mop y Konenog He CTMeYaOCb CyIeCTBOBaHHA Ce30HHbIX pac. Ho 
3MO2KHO, YTO OHH OYAYT OOHApPyxXeubl HW Y APYrHX BHJOB, CCH ITOMY BOTIPO- 
OyyeT yeseHo JOKHOe BHHMaHHe. Tak, OctBeg (°) O6HapyxKH B HopBex- 
oM Mope y Calanus finmarchicus qBa mepHogqa pa3MHOXKeHHA, MpHueM OKa- 
10Cb, 4TO JIETOM B Pa3MHOXCHHH y4acTByeT HE BCH MONYIAUHA, a TOJbKO 
Th €€, B TO BPeCMHA Kak [pyrad YaCTb OCTAeTCA B, CTaPIWHX KOMeEMOHTHBIX CTa- 
AX HarsmyOuHax. Moxer ObiITb, 9TO ABJICHHE CBA3AHO TakKe C IIPHCyTCTBHeM 
SOHHBIX pac. . ‘ 


llocrynusio0 
28 XII 1955 
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PH3SHOMOLTH A 


Axagemux AH YCCP E. B. BABCKHM a B. JI. KAPTIMAH 


JOTHOMIEHHS MEXKY BPEMEHEM COKPAIINEHHSA )KEJTYIOUKOB 
CEPJWA H CEPHEYHbIM PHTMOM 


Bompoc © cOOTHOMeHHH MeKLY AMHTebHOCTHIO CHCTOUIbI AKeMYAOUKOB cepf- 
HM CepeuHbIM PHTMOM H3y4aJICd pasHbIMH aBTopaMu. IIpu sTom oO jWHTeNb- 
CTH CHCTOJbI CYAMIM TO MpOROMKHTebHOCTH KOMMIIeKca QRST snextTpo- 
ipquorpamopl. [TpeqioxKen ps] pasMuHBIx (OpMYs, OTPaxKalolllHX 3aBHCHMOCTD 
€MeHH TaK Ha3bIBaeMOM SJIEKTPHYeCKOM CHCTOJIbI OT JVIMTeMbHOCTH cepjey- 
WO WAKA UWI OT YaCTOTHI CepCUHBIX COKPalleHHH. OTA 3aBHCHMOCTb Y HeKO- 
PHIX ABTOPOB HOCHT XapakTep JIHHeEHHOH cbyHKuHH (*), y Apyrux — KBaypa- 
mano (?), kyOnueckoit (°), sorapudmMuyeckor (4). Tor cbakT, ¥TO mpesuaraempie 
OPMYJIbI WatoT pasJIMUHy!O MaTeMATHYeCKYIO XapaKTepHCTHKY OHOM Hu TO 
© OHOMOrHYeCKOH 3aKOHOMEPHOCTH, MOXKET ObITb OOBACHEH TeM, YTO IPH TOM 
3KOM J[Halla30He H3Me€HEHHA ApryMeHTa, C KOTOPbIM HMeIOT Jeo u3sHOOrH 
‘Bpaun (u3sMeHeHHA cepeyHoro puTMa oT 50 jo 100 yqapos B 1 MuH.), KpH- 
i3Ha (YHKUMH He3HayHTebHa HW MOCMeHAA MpakTHYeCKH He OTMHYAeTCA OT 
AHeHHOH. e 

Hav6onbmee upu3sHanve nomyunsaM cnexyromme 2 Buyadopmyn: S = k VC 
|S = mC +n, rae S —Anutenbuoctb cucTonbl, C — AHTeNbHOCTb cep- 
SqHOrO WHKNa, k, m,n — NWOCTOAHHBbIe KOSPPUUNeHTHI. SHayeHHe KosppulHeu- 
1k Y paSHbIxX aBTopoB pa3siHuHo: 0,37 ana MyxkuHH, 0,40 Aa *weHmIMH (7) y 
quux, 0,39 (°), y apyrux, 0,374 qua MyxKunH 40,387 Ana wKeHmMHH (°) y TpeThHx. 
HaveHuA KOSPpHUMeHTOB mM H MN TakxKe pa3JIHUHbl Y Pa3HbIX aBTOPOB. 
a3sHOOOpa3sHe 3HayeHHH KoodcdHUHeHTOB MO%KeT ObITb OOBACHEHO TeM, UTO 
SKOTOPbIe ABTOPbI OCHOBbIBAJIMCb Ha HeOOJMbLIOM YHCe HCCeOBaHHH; KpoMe 
PO, TOUHOe OlIpeqemeHve AMHTeMbHOCTH HHTepBasia QRST snekrpoKkapAuo- 
JAMMBI WACTO ObIBAaeT 3aTPYAHEHO B CBA3H C HeYeTKHM TepexoqoM 3yOua T B 
309JICEKTPHYeCKYIO JIMHHIO. 

CyiecTBeHHbIM He{OcTaTKOM IIpHBeJeHHbIX POPMYJ ABseTCA TO, UTO OHH 
[paxkaloT 3aBHCHMOCTb OT cepjleYHOrO PHTMa JVIMTeIbHOCTH 3IeEKTpHYyecKol 
{CTOJIbI, a2 He JelicTBHTebHOM — MeXaHuyecKON cHcTombI. M3BecTuo, To 9ue- 
TpuyecKkad CHCTONA, T. €. AHTebHOCTh HHTepBasa QRST sneKTpoKapAuo- 
JAMMBI, He HJeHTHUHA MexXaHWuecKOM cHcTONe (BpeMeHH COKpaTHTeIbHOrO 
polecca MYCKyaTy pb! Key OUKoB cepa). Tak, B 9KCHePHMeHTAaX Ha 2KHBOT- 
IX [1OKa3aHO, YTO MeXaHHYecKad CHCTOMa HauHHaeTcA Mocse Hayana 3yOua R 
leKTpOKapAuorpammpr (10 Tapreny (7) yepes 0,017—0,021 cex., mo Yurrep- 
y (8) uepes 0,010 —0,033 cex.), T. €. 3HAYHTeENIbHO NO3xKe Havaa SeKTpUYe- 
<OH CHCTONbI — 3yOua Q smeKTpoKapyuorpamMbI. Kpome Toro, MexaHHueckas 
icTOJla 3aKaHUMBaercd, KAK IpaBuO, paHble KOHa 3y6ua T seKTpOKapAHo- 
JaMMbI. TaKuM OOpa30M, SICKTpHUeCKaA CHCTOA HE OTPaxKaeT TOUHO MVIMTeJIb- 
OcTH cepyeuHOorO cOKpaliieHHa. 

3aBHCHMOCTb JWIHTeIbHOCTH Me€XaHHuecKOH CHCTOJbI OT CepfeduHoro pHTMa 
3VUANaACh IMIb B OHO padore (*). ABTOpaMn ee Obla Mpeo*Kena (popMywa: 

We rae R —uacrota cepfeuHbIxX coKpameHHH B MuHYyTy, k’— 
eppunuenT, papubit 25 mpH nomomKenun Mexa. Tocwe mpoctbix mpeocopaso- 
HHH 3Ta (bopMysa MpHodperaer BUA S = RVC, roe k= 0,309. Tanupie, m0- 
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CAYKHBUIHE OCHOBOH IA pacdeTa, ObWIH NOMyYeHbl 9JTHMH aBTOpaMH TyTe 
3anHcH Y YeJIOBeKa Tysbca COHHOK apTepHH. IJonATHO, UTO OHM HE MOryT Mpé 
TeHJOBATb Ha TOUHOCTh, TaK KaK pH 9TOM MeTOje HE YYMTbIBAeTCA pasa H3¢ 
MeTPpH4eCKOPO Halps2KeHHA XKesMYAOUKOB, ABJIAIOULAACA COCTABHOH YaCTbIO Ch 
CTOJIbI, H, MOBAAMMOMY, BKsOUaeTCH MpOTOMMACTOMMYeCKHH NepHO, KOTOPBII 
paccMaTpHBaeTCA KaK HavalO [MacTOVIBI. 

B camoe moceqHee BpCMA HTaJIbAHCKHE aBTOpbI (1°), MOJIb3yACb METOAUKO 
6aWIHCTOKapAMorpapvu, H3yY4HIH BpeMeHHbIe COOTHOMIEHHA Mey «reMoy 
HAMHYeCKOl» CHCTONOM H CepeUHbIM PHTMOM. OTa 3aBHCMMOCTb, MO HX aHHbM 


BbIpaxkaeTca culeyiomel popmynou: S = 0,247/'C. «femoqunamuueckas» 
cToula OMpeemAiacb O MHTepBasly MeExyy syOuamMH H u K GOasuuctoKapy 
rpampl. Ilo HaluHM JaHHbIM, 9TOT HHTEPBaJI IIpHMepHO COOTBETCTBYeT TpOfO. 
XKHTeIbHOCTH H3rHaHHA KPOBH H3 *KeJyMOUKOB HU, CeMOBATeMbHO, He OTPé 
*KaeT JIHTeIbHOCTH CHCTOJIbI KeJYAOUKOB B IeJIOM. 

B jaHHolt paOoTe MbI MOJIb3OBaIHCb MeTOAMKOH UCCJIeOBaHHA MeXaHHye 
CKHX NIpOABJeHHH CepeqHou Je TeJIbHOCTH — KapJMoremoquHamorpadpuek ee 
KOTOpyio Telepb Mbl [peMOuHTaeM Ha3bIBaTb JUHAMOKapAMOrpaduerk 
OTa MeTOMKa JaeT BOSMOXKHOCTH OMPeeNATh Kak OOULY!IO MPpOOJUKHTEbHOCT 
MeXaHHYeCKOH CHCTOUIbI, TAK M OTAeMbHbIX: (ha3 cepewHoro uNKsa. IIpu ee ne 
MOLJM MbI €TaJIbHO H3YYHJIH COOTHOMIEHHA JEHCTBUTeIbHOU MpOMOJMKUTEMbHOCT 
CHCTOJIbI XKeYOUKOB cepa WH cepewHOorO pHTMa. OTOT BONpOc MpeAcTaBssAe 
He TOJbKO TeopeTHuecKHH, HOH NpakTHYeCKHM MHTepec, TaK KaK B YCJOBHA 
WaTOJOrHH BO3MOXKHO OTHOCHTEJIbHOe YJJIMHEHHE NPOMOJKHTeJIBHOCTH CHCTOJBI 

OG6cneqoBaHuio SbliH NOoepruyTs! 100 3q0poBbix HY, B BOSpacTe oT 20 J 
40 neT, He NpeASABIABIUHX *Ka06 Ha cbyHKWHO allapata KpoBoodpalllenuA 
cpequ Hux 20 »*xeHmIHH. B uncno O6cIeqOBaHHbIX He BKJNOUAJIMCb Te, Y KOTOPBI 
B aHaMHe3e HMEJICA PCBMATH3M, a TaKXKe IIPHCTyNbI 3arpyHHHbIX OoweH. 

Salvcbh JHHAMOKapAHOrpaMMb! MpOH3BOAHMAaCb B MOOKeHHH. UCcIeAyeMor 
yexa Ha ciuHe. IIpH 9TOM CHHXpOHHOC KPpHBOM MeXHHYeCKOH paOornl cepAL 
perucTpupoBaach 3JIeKTpOKapAHOorpaMma. 

UYactota cepeuHbIX COKpalljeHHH y OOCIeOBaHHbIX KOeOalacb B UWIHPpOKH 
mpegenax oT 100 qo 50 B MHHYTY, YTO COOTBETCTBYeT KOEOaHHAM JIMTeMbHOCT 
cepfeuHoro unKaa oT 0,6 go 1,2 cex. Cpequaa mpoomKHTesIbHOCTh cepyed 
HOrO WHKJa WIA BCeX OOCICIOBAHHbIX, NOACIMTAHHAA MpH NOMOMM BapwallMoHr 
HO-CTaTHCTHYeCKOTO MeTOMa, OKa3alacb paBHOH 0,887 ceKk. (cpeqHeKBaypati 
yeckOe OTKJIOHeHHe paBHO -+ 0,194 cek., cpeqHAa OmmMOKa cpeqHeli apudMe 
THYeCKOH paBHa -+0,019 cek.). 

I]poqouKHTeIbHOCTh M€XaHHYeCKOH CHCTOJIbI, NOACUHTAHHaA NO JWIHTeML: 
HOcTH HHTepBanoB I] + II] + IV quHamokapyuorpammp (”), TaKxKe Kole 
Oalacb B WMpOKHX npefemax —oT 0,22 yo 0,36 cex. Cpequaa ee mpojon 
XKUTEMbHOCTb OKasaacb paBHOH 0,304 cek. (cpeqHeKBajlpaTHyeckOe OTKJIO= 
HeHHe 0,013 cek., cpeqHaa ommmOKa cpequeH apndmMeTuyeckol 0,001 cex.) 
IIpu pacnpeyeieHun aHHbIX O HpOROKUTeMbHOCTH MeXaHHYeCKOli cHucTos 
B 3ABHCHMOCTH OT J\IHMTebHOCTH cepfeyHorO WAKA (cM. Ta6n. 1) 4YerKO 
BHHa KOPpeIAWHA STHX ABYX PAJOB BeHUHH. 


TaOnauna 4 


ManurenbuocTh MeXaHHyecKoli CHCTOULI B cek. 


Cpenuna npozomKur. 


Murepsasbl nposou- 
cepleuHoro OuKsIa 


XKHT. CepswedHoro 


paccunTannad no dopMysiam 


WA KaxK. HHTepBaa 110 ‘SKCTEp. 

a B CeK. MaHHbIM | S=0,32YC | S=0,183 C+0,1 
0,6—0,69 0,64 0, 258 0,259 0,259 
0,7—0,79 Orda 0,283 0,285 0, 283 
0,8—0,89 0,86 0,305 0,301 0,299 
0,9—0,99 0,97 0,316 0,319 0,319 
1,0—1,09 4,08 () ,342 Orson 0,339 
4,4—1,19 4,16 0,348 0,350 0,354 
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pKenad HaliTH 3aBHCHMOCTb MpOMOJKUTEIbHOCTH MEXAHHYeCKOl CHCTOMBI OT J\JIH- 
DHOCTH CepAeYHOrO WAKA, MbI IpOBep WIM IpHMCHHMOCTS JIA BbIp axKeHHA STON 
BUCKMOCTH (bopmyl S=kVCu S=mC +n. Tlogctapaaa B neppyio u3 
/iX POPMYJI H3BeCTHbIe HaM CpeAHHe BEJIMUHHBI JVIUTebHOCTH €epqeunoro IHK- 
» W M€XaHHYeCKOH CHCTOUbI, HAXOMM, 4TO k = 0,324 H, CJICIOBaTeJIbHO, 


S = 0,324VC. (1) 


| ComocTaBiAd BeEIMYMHI MTebHOCTH MeXaHHyecKOli CHCTOMI, MOsYYeHHbIe 
[H MOMOMM STON (hOpMysbI, C BeIMYMHAMH, OMpeeeHHbIMH OMBITHBIM IlyTeM 
AWHAMOKapfMorpamMam (cM. Ta6sz. | nu puc. 1), MbI MOy4yaem UpesBHIualiHO 
M3KOe HX coBlayenue. Makcu- 
WJIbHBIM = pas6poc SKcMepHMeH- cek 
JIbHBIX H TeOPpeTHYeCKHX BeJH- 

H OKa3aJICd paBHbIM 0,005 cex., 

/e. B UpakTuyecku yonycru- 4999 
WX Mpeqetax, TaK Kak Np pac- 
PPpOBKe KPHBbIX TOUHOCTb | pay 
bIdHO He MpeBbniuaeT 0,010 cex. | ” 
Ha HaleM MaTepHausie MbI Mo- %& 
PM JIO(TBeEPAHTb H3BeCTHBI G27 
\KT, UTO CepeuHoe cCOKpalleHHe 
XKCHUIHH JWIHTCH IpHMepHo Ha 
J15—0,020 cek. ompme, vem 

) MyxunHH. Ilostomy B mpak- 
SHECKHX WeIAX MOKHO MOJIb- 
BaTbca 3HaUeHHAMH Rk Jaa Pue. 1. [papuKk 3aBHcHMocTH BpeMeHH cOKpallle- 


DKUHH @) 3 H aa 2KEHINHH HHA *WeYAOYKOB cepa OT JVWIHTCJIBHOCTH Cep- 
1 4 : ACYHOTO ILHK Jia. CrsouHad JIMHHA COOTBETCTBYCT 


; . dopmyne S=0,324VC. Touxu — cpennue nan- 
Tlonysaeman 13 opMy.1bI (1) HbIe, MOJYYeHHbIe MyTeM HeMmocpeCTBeHHEIX 4H3- 
MHTEJIBHOCTb M@CXaHHYeCCKOH CH- MepeHHH 


(OUIbI OKA3bIBaeTCA Bcera Gouee 
)POTKOH, YeM 10 (OpMywaM JIA QIeEKTPHYeCKOH CHCTOMbI, IPHYeM 9Ta pa3- 
Mla BO3pacTaeT MpoOMopuMoHabHO VC. C Apyrol cTOpoHbl, JJIMTesIbHOCTb 
PXAHMUeCKOM CHCTOJIbI, ONpeeseHHad MpH MOMOWH AHHaMOKapHorpadun, 
a3bIBaeTCA TO MpHYHHaM, OTMeYeHHBIM BblUe, BCergqa Ooubue, YeM 10 
60 ox 
VE S =0,247 Vc. 
Onpeyenenue KoadpuyvenToB B dopMyne Tuna S = mC +n Takxe He 
lecTaBsAeT TpyMHOcTeH, TaK KaK H3BeCTHO, YTO m eCTb TaHreHC yrsa HaKJO- 
(x) qaHHOH MpAMOH K MONOKHTebHO HalpaBJIeHHOH OCH aOclIHCc. 
21H 110 3TOM OCH OTJOMKUTh 3HaveHHA JIUTeIbHOCTH CepeyHoro WHksa C, a 00 
H OpAUHaT—UpOOWKUTEbHOCTCHCTOJIBI S, TO, B3AB [BE IPOH3BOJIbHbIe TOUKH 
A TIpAMOL, OTpaxkalolleH 3aBHCHMOCTb MeX Ly STHMH J BYMA BeJIMYHHAaMH, JIerKO 


yjpMynam: S = 


mtu ig « = =a Tloycrapaa BMecTo S HS, cooTBeTCTBeHHOR VC RV Cy, 
wyiuM m = tga = VO me acy 
C= eo 


Tloqcrapiaa B 3TY (OpMywy smoOble 3HAYeHHA JIMTebHOCTH cepfedHOrO 
iKa, NOyYaeM BeEHUHHY TaHreHca, HJIH, UTO TO Ke CaMOe, 3HaYeHHe M, KO- 
ypoe OKa3bIBaeTCA MIpHMepHO paBHbIM 0,183. SHayenve kospPHUHeHTa N MO- 
eT ObITh MOMyYeHO, ecu B popMyny S = 0,183C + n OyAyT NofcTaBseHb! Jt0- 
3e SKcHepuMeHTasbHbie 3HayeHua S u C. Ha Hamiem matTepnase OKa3sa0Cb 
quOoulee pemouTuTenbHbIM 3HayeHHe n = 0,142. TakuM oOOpa3oM, MbI Ha- 
3IMM jis 3ABHCHMOCTH M@XKy BPCMeCHEM COKpallleHHA WKeNyOUKOB H CEep- 
2YHbIM PHTMOM BbIparKeHHe: 


. S = 0,183C + 0,142. (2) 
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JlnurenbHocrb MexXaHu4ecKOll CHCTOMbI, pacCUTaHHad MpH NOMOLIM PopMya 
(2), TakKxKe JaeF UpesBbluaHHoO ONUSKOe COBMaeHHe C BeIHYMHAMH, NOM yYeHHI 
MM 9KCIepHMeHTaJIbHO. 

Vs ra6n. 1 BugqHO, YTO IH NPOMOIMKUTEMbHOCTH MeXaHHYeCKOM CHCTON 
*KeIY NOUKOB Cepia, MOACUMTAHHOL 10 O6eMM MpeAaraeMbIM POpMysaM, Nom 
yaeTCA MA@KCHM@JIbHOe HecoBpnayenve BO,004 ceK., T. €. B Mpeemax Mpakn 
yeCKH JONYCTHMOM TOUHOCTH. 

IIpu mpaxTuyeckol mpoBpepke (opMydJ, T. €. MpH CONOCTAaBJICHHM AIMTEM! 
HOCTH CHCTOJIbI 2KesyOUKOB, paccuHTaHHOH NO (opMylaM, MH AelicTBUTeIbHC 
JWIMTebHOCTH ee, OpefemeHHO 0 WMHaMOKapsMorpaMMe y KaxKyoro u3 IC 
OOCuIeOBAHHbIX,OKa3alOCb, YTO TOUHOeE COBMAaeHHe SKCIEPMMEHTAJIbHbIX HT 
OpeTHYeCKHX BeIHYHH OTMeyeHO B 39%; pacxom*KeHHe, HE MpeBbIMarouy 
-+0,01 cex.,— y 34% o6cneqoBaHHbIX, pacxowkenne Ha +0,02 cek.— y 22) 
W pacxom*kyenve na 0,03 cek.—y 5% OOcmeqOBaHHbIX. OTH WaHHble AaloT H 
MpaBoO MOsaraTb, YTO JWIMTeMbHOCTh M€XAHHYECKOH CHCTOVIbI Ke YAOUKOB, Tp 
Bbluaioulad Ha 0,03 cek. BbINHCNeHHyIO NO dopMysiamM, cseqyeT CuHTAal 
YAIMHeEHHOH. STO MowKeT HMeTb 3HAYeHHe JMarHOcTHYecKOrO MpH3Haka 
KJIHHHKe, 


Vuctutyt rpyquok xupyprun Tlocrynuno 
AxkajlemHH MequmMHcKux HayK CCCP 14 XII 1955 
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O. M..C.o pe, Am. J. Physiol., 49, 140 (1919).* . 7*sG.uDeeiS i mio.n e; ChE. C wig 
Masellis, Arch. d. fisiolog., 54, Ne 1, 6 (1954). “E.B. Ba6ckxuii, B.C. Typ 
@'uukeab, wu ap., JAH, 83, Ne 6, 957 (1952). EB. Ba6cxuia,T.C. Bunorpa 
aoe) nw ap., JAH, 88, Ne 2, 365 (1953). 8% E.B. Ba6cKuiu op., JAH, 92, Nol, I 
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PHSHOJIOTH Al 


H. 1. JIEBKOBA : 


CTUMYJIAWHA NMEPEXOWA B HEPECTHOE COCTOAHHE CAMILOB 
HW CAMOK PEYHOM MHHOrH (LAMPETRA  FLUVIATILIS) 
B PESYJIbTATE HHbEKWHH THNOPH3A CA3AHA 


(ITpedcmasaexno axademuxom H. H, Wi maaszaysenom 9 II 1956) 


Mero runousapHbix HHBeKUMH, ycleuwiHO MpHMeHseMbIi B mMpakTuKe pbi- 
JIOBCTBA C [esIbIO YCKOPCHHA CO8PpeBaHHA MOJOBLIX MpOAYKTOB, He HCIbITbI- 
Jicd Ha MuHOorax. Mexjly TeM 3TO HMeJIO Obl BaxKHOe 3HAYeCHHE Kak NpakTH- 
ckoe, TaK H TeOpeTH¥eCKOe, MOCKObKY MHHOPa ABIACTCA MpeAcTaBUTeeM 
‘3erO KIacCa MO3BOHOUHBIX XKHBOTHBIX (Cyclostomata), c NPHMHTHBHOHM 93H- 
KPHHHOM CHcTeMOH. YunTbIBaA BCe STH OOCTOATeEJIBCTBa, HAM Ka)KeTCH He JH- 
HHbIM HHTepeca COOOMIMTb HEKOTOPbIe NOYYeHHbIe HAMM JaHHbIe 10 CTuMy- 
WMH pa3sMHOxKeHHA pewHo MuHorH (Lampetra fluviatilis) Meroqom runodu- 
WH. 

B konue Hos6psa 1954 r. B na6opaTOpHbIli aKBapHYM, B KOTOPbIli AIA O60- 
MCHHA BO[bI KHCMOPOMOM HarHeTaJicA BO3YX, OblIO NOMeMeHO CeMb MHHOr 
Ma L. fluviatilis, noimManuprx B p. HapBe u OcTaBlIHXca %KMBbIMH Tocwe me- 
O3KH HX H3 r. Hapssr 9CCP B Mocksy. JJo anpesa Mecala MMHOrH, MpH- 
CaBlIMecH K CT€HKaM aKBapHyMa, BeJIM CeOA JOBOJIbHO CNOKOHHO H «perma 
WHO», MOUTH He OTBeUad Ha pa3sIHUHOTO pola BHeIHNe pasqpaxenns. B nayane 
pema 1955 r. MoxKHO ObINO HaOIOLAaTh CecnOKOMHOe ABH2XKEHHE UX B aKBapHe 
i@, OHAKO MOJOBbIe NpOAYKTHI ele He ObliH TeKyYHMH. 4 alpena 1955 Fy 
e. uepes 41/2 Mec. HCKYCCTBEHHOFO COJepKaHHA B AKBapHyMe, TPH U3 OCTaB> 
IXCH K STOMY BP€MeHH XKHBbIX MHHOrH (2 camila Hu 1 caMKa) ObIIH HHbDNIMpO* 
HbI runodu3om ca3ana. IIpoBectu runodpusalHio paHblle MbI HE HMeJIH BO3- 
MKHOCTH. Tak KaK %KHBOTHbIC ObIJH OObeEKTOM JIA H3YYCHHA HEKOTOPbIX 
PeHepallHOHHbIX ABJIGHHH Y HHX, TO ONaceHHe 3a MpexespemenHyto rHOenb 
AOUbITHOrO MaTepHasa mMocme rHnopHsapHOH HHbEKUMA OOYCOBHAO Mpo- 
WeHve nmocieyHel JHUIb B Ha¥ane alpess. 

Tunopus BBoqusca M0, Koxy B OOACTH XBOCTOBOrO WWlaBHuKa. Camtam Obl+ 
BBeeHO MO OMHOMY rumopu3sy, caMKe —TpH. PesybTaT OKasasca CaeLyto- 
IM: CaMIbI Ha 3, a CaMKa Ha 6 JeHb NMOce THNOMH3SaUMH aM TeKy4He M0- 
IBbIe TpomyKTbl. Uepes HeCKONbKO [Hel Moce STOO XKHBOTHBIe NorHM6wH. 
1955 r. ecrecTBeHHbIi HepecT HapBCKOM MHHOrH Ha¥vasca WMWb 10—I15 uiona. 
eOBAaTeIbHO, FHMOH3alHA YCKOpHJia COSpeBaHHe MOIOBLIX MpOAYKTOB MH- 
ru Ha 2 mec. IIpopepKa KautecTBa CIepMbI NO] MAKPOCKONOM Tl0KasaJia, 4YTO 
2PpMaTOSOH ALI OOMAWaloT OOMbIUIOH MOABHXKHOCTbIO H AKTHBHO YCTPeMJAIOTCH 
AKpHHKaM. 

| Murepecuo, 4¥To Mpu ONMOAOTBOpeHHH HaOMOAaOCh ABYWKeHHe MWasMbl HS 
/MMaJIbHOM Tlomioce HKpHHKH. Cpa3y 2%e Mocwle COMPHKOCHOBeHHA CIIepMaTo- 
40B C HKPHHKOH Ha aHHM@JIbHOM MOJOCe HKPHHKH NOABAACTCA HECKONbKO 
A3MaTHYeCCKHX KalVICBUHbIX WH MCeBAONOAMeBHAHbIX BbINAYHBAHHM, WF 
HOBPCMeHHO C 3THM B OOsIaCTH HX MOABMeHHA KyNOMOCOpasHO OTXOAUT 
omouKka. Uepes HeCKOMbKO CeKYHJ 3TH BBICTYTbI M1a3Mbl UCYesaIOT, H OOOMO0FKA 
HOMepHO OTXOJUT 10 Bcel NOBeEpXHOCTH HKPHHKH, OOpasyA NepHBUTe IM 
‘Boe npoctpanctTso. Iloqo6uoro pola ABJeHHe ONHCAHO pAAOM UCceAOBATeeH 
12s 44M, 


y kocrTuctbix pbi6 (',?,4) 4, OYeBHAHO, MpecTaBsAeT co6oH mpouecc cekpelul 
U3 [wWia3Mbl KAKHX-TO BeLIeCTB, HMCIOUIMM OTHOWeHHe K OOpas0BaHHIO NepHBy 
TeJIMHOBOTO IpocTpancTBa. OHakO HeOOXOAMMO OTMETHTb, YTO TeCpHBUTeIM 
HOBOE MIpOCTPaHCTBO BOSHHKAeT HM Y HEOMIOAOTBOPCHHBIX AMI MMHOIH, XOTA PO 
pa3O 1032Ke, H MOITOMY He MOXeT ObITb MOKAa3aTeNeM OMNMOOTBOPECHHOCT! 
UKpbI. 

Yepes 7 vac. Mocme ONMOAOTBOPeHHA YacTb UKpbI (OKOMO 30%) Havana Apo 
OUTbCA HM OWA B CBOeCM pa3sBHTHH JO cTaquH OacTyJIbl. Ha 9sToH cTaHi 
PasBUTHe TIpHOCTAHOBHJIOCb, BOSMOXAKHO, NO TpH4HHe HeNONHOKAYeCTBEHHOCT 
HOMYYeHHOH HKpbl, HO CKOpee Bcero H3-3a TPYHOCTH CO3aHHA B MadopaTo 
PMH HeEOOXOAMMbIX IA Pa3BUTHA MKPbl MMHOrM COBH. CaeqyeT Takxi 
yuecTb OCO6y!0 YYBCTBUTeCIbHOCTh 2MOPpHOHOB MUHOrH Ha cCTafuH MepexoR 
OT OsacTyJbl. K racTpyle, O YeEM MOXKHO CYJHTb Ha OCHOBaHHH HaOsO/eHE 
3a pa3sBHTHeM HKPbI NOCe HOPMaJIbHOrO Hepecta. 

Tlonyyenuble AaHHble TpeOyioT JambuelwieH MpOBepKU B YCOBHAX, UpHOIA 
*KAIOMUXCA K MPHPOAHbIM, H Ha OObUICM KOJMYECTBE XXMBOTHbIX. TemM He Mé 
Hee OHH JalOT OCHOBAaHHe JIA OPHCHTHPOBOUHOLO 3aKJIOUeCHHA O BO3SMOXHOC 
YCKOPeHHA CO3peBaHHA NOMOBbIX MPOAYKTOB MHHOrH TOA BJMAHMeM runody 
3apHbIX HHbEKUMH U OO OTCYTCTBHH BUAOBOM CHeCMMPUIHOCTH MHHOrH B STOM OTHC 
UICHHH, MOCKOIbKY HHbEKUMA MpOH3BOANMACb THMOH3OM KOCTHCTHIX pbIO (c 
3aHa). He mMmenHbiIM MHTepeca ABsIAeTCA WH CaM (*pakT JWIMTeNbHOrO (5 Mee 
COepKaHHA BSpPOCIbIX  peYHbIX MHHOT B AKBapPHaJIbHbIX YCJIOBHA 
Hyxkuo cka3aTb, 4YTO pawy uccmeqoBatenehH (°,°,°) yqaBamocb BbIJepKHBa 
MHHOry B akBapHyMax JO HepecTOBOrO COCTOAHHA, OMHAKO (pakT NoOwy4eHy 
3PCJIbIX MOJIOBbIX IIpOMYKTOB OT TAaKHX AKBaPHaJIbHbIX MKMBOTHbIX YCKOPCHHB 
rHnoOpusapHbIM MyTeM OCYIIeECTBIeH HAMM BIepBble. 


Tlocrynuso 
3 II 1956 


HWHTHPOBAHHASA JIMTEPATYPA 


1T.A.Metraag, A.C. uus6y pr, 3apozpuuesoe pasButue ocerpoBix pi6 (cespkt 
IM, OceTpa u Oenyru) B CBA3H C BOMpocamu ux pasBegenus, Msn. AH CCCP, M., 1954. 7A. 
3orTun, JAH, 89, Ne 2, 377 (1953). §M. HY. Uspanosa-Bepr, Yu. 3an.Meg. wHe 
um. Tepyena, B. 2, 1V (1937), *4C. 1. Kp px aunosce xk u ii, Bonp. uxtuon., B. 1, 37 (1953) 
*®.B.OspcaHHHKOB, Bull. de l’Acad. impér. des sciences de St.-Petersb., nowt 
sér.,1 (33), 83 (1890). €O.B. Yexkanosexaa, Tp. Jla6op. skcn. 3007. u Mopdon. mI 
Botu., 4, 99 (1935). 
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PH3ZHOJIOVH 1 


ta 


JI. B. JIOBAHOBA 


ABUPATEJIBHAA AKTHBHOCTb COBAK TPH 
NOCJIEMOBATEJIbBHOM BbIKJIOUEHHH MEPH®EPHYUECKHX 
KOHILOB TPEX JLHCTAHTHbIX AHAJIH3ATOPOB 


(ITpedcrasaexo axademuxom K. M. Boixoseim 2 XI 1955) 


~ B pauee only6mM#KoBaHHbIX Hamu cTaTEAxX (71) Op H3T0>%KeHDI pesyIbTaTbI 
‘CCNCHOBAHHA CCKPCTOPHO-MMMLEBLIX H JBHTaTebHO-NHUEBbIX YCJIOBHbIX pe- 
JIEKCOB MPH NOCMeAOBaTeMbHOM BbIKJIOUCHHH y COOaK 3peHuA, CyxXa U O6OHA- 
ua. B Janno paOoTe crelHambHO HccJefOBaacb ABHraTebHad AKTHBHOCTb 
THX 2KHBOTHBIX. 

K. M. Boikos xapaktTepu3yeT CyTOUHYIO NepHOUKY Kak ABJICHHe, B OCHOB- 
OM perysMpyemoe c KOppl OOJIbINMX MOyWapHl W 3aBHcsILee OT MaccbI passpa- 
eHHH, IpHXOJAWMX B KOpy MO3sra Yepes JKCTeEPO- H HHTeEPOUeNTOpH. 

J\suratesbHad AKTHBHOCTb XHBOTHOTO ABIAeTCH HaHOouee APKUM BbIpPAaxke- 
HeM CYTOUHOH MepHOAMKH PusHONOrMYeCKHX (PYHKUMH, OTParxkad MOCTOAHHBIe 

BPCMeHHble (PYHKIMOHAIbHbIC CBASH JBHTaTeJIbHOrO aHamu3aTopa C pa3Ho- 
OpasHeliliMMH SJIeMeHTaMH BHeLIHeli H BHYTPeHHel cpefbl opranu3ma. Ms3yuye- 
me mocmeqHel y coOak, HAXOJANIMXCA B YCIOBHAX OrDAHHYCHHOM BO3MOXHOCTH 
(OHTAKTHPOBaHHA C BHeIHeH cpeOH BcTeCTBHe MOCTeNeHHOTO BbIKIIOUeCHHA 
‘epudepHuecKHX KOHIOB TpeX AMCTaHTHbIX aHaJIH3aTOpOB, IpecTaBsaeT He- 
MHCHHbIM MHTepec WIA aHasH3a COCTOAHHA UX BbICIUeH HepBHOM JeATeNb- 
OcTH. 

Jima onpeqeieHua JBUraTeIbHOH AKTHBHOCTH cOOaK MbI MpOBOAMIH Hadst0- 
‘eHHe 3a XKMBOTHDIMH HeIpepbIBHO B TeyeHHe cyTOK. Hapsyly c 3THM MpOH3Bo- 
\Wulacb perucTpaluA HX ABHraTesbHOH aKTMBHOCTH Tp MOMOWM akTorpaduye- 
KOH MeTOAUKH. )KuBOTHOS MOMellasOcb B KeTKy pasMepom 2,9 *1,7M c To- 
(BH2KHbIM IOJIOM, COCTABJICHHBIM H3 NATH OTeNbHBIX YacTeH. loa Kayo yacTb 
joa NOLKNayIBaIHch Pe3HHOBbIe OaJIMOHYHKN, COeAMHEHHbIe C KallcysamMu 
Mapea. Takum o6pa30M, perucTpalua ABu2KeHHi COOaKM OCYUeCTBIANAaCb OT- 
(@JIbHO C KaxKOTO yuacTKa KJIeTKH, OnaroflapaA YeMy MOXKHO OBO CyYANTb He 
‘OJIbKO 06 O6mleH JBHraTebHOH AKTMBHOCTH 2KHBOTHOFO, HO JO HEKOTOPOH cTe- 
[eHH MW O XapakTepe ero ABHxKeHHH. Sanuch NPOM3BOANacb Ha JeHTe CyTOU- 
oro KHMorpa(a. i ' § 

Vimea B BUY BIIMAHHe Ha PHTMUKY CYTOUHOM aKTHBHOCTH yCJIOBHH cosepxKa- 
1H HW WHTAHUA 2KMBOTHBIX, MbI MpOBOAMIH CBOM HaOMOMeHHA Bcerfa Mp OMHUX 
7 TeX 2Ke ycNOBMAX. CoOakH KOpMusNch 2 pasa B JeHb —B 8 Yac yTpaH 
3 4 yaca qua. YOopKa NoMeleHHA MpOHSBOAMacb NOce KOpMJIeHHA. OKciepH- 
AeHTATOP HaGsHOMal 3a X%XMBOTHDIM Yepes HeOOIbUIOG OKHO B [[BepAX KJeTKH. 
BpikoveHHe NepudepwyecKkoro KOHMAa 3pHTebHOTO aHaIM3aTOpa MpOK3BO0- 
{H10Cb Ip MOMOMLM SKCTHpMalMu riasHbIX AOMOK, BbIKMOVeHHe CyYXOBOrO — 
)aspyWIeHHeM YJHTOK (pH 9TOM B OOMbUIeH HM MeHBIIeH cTeneHH NOBpexkan- 
‘A WM BecTHOYApHBI anmapaT), OOOHATebHOrTO — Nepepeskol OOOHATEMbHbIX 
geppos. MutepBavibl MexKy oepallwAMH COCTaBAM OT I no 9 mec. HaOsmoje- 
{MA MIpOBOMMIHcb Ha 5 coOaKax (Boouk, Ceppiit, Uepuii, Ilexu, Bex) c 1952 
to 1954 r. 

:) HOpMe lepHOfUKa cyTOUHOM aKTHBHOCTH HalIMx coOaK HOcHua MHorodas- 
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HBIM Xxapaktep. IlepHoxp noKOoA M OOfpcTBOBAHHA CMCHAMHCb OT 16 qo 45 pas 
BcyTKH. Kak npaBu0, HeMpepbIBHbI COH MpOAOMKAJICA HE Comee 30—50 MHE 
B peqKux cayyaax \1,5—2 4aca. KosppulweHT ABHTaTebHOH AKTHBHOCT 
(OTHOWeHHe UNCa YacOB OOAPCTBOBaHHA K UHCy YacoB CHa) Y pasHbIx oa 
KouleGasicd B Mpesenax oT 0,92 Jo 1,28 (ra6n. 1). [lepwoybl MakKCHMaJIbHOM [BM 
raTesbHOM aKTHBHOCTH y Combe YacTH cOOaK NPHXOAMIMCh Ha AHEBHYIO 4ac 
cyTok.’ Mounanuch coOakw 2—3 pasa B CYTKH, AKT qemekauwu MpOusBoqud 
1 pa3 B CyTKH. 

locale BbIKJOUCHHA TepudepHyeckHX KOHIOB 3pHTeJbHOTO aHaJMSaTOpa 
co6ak HaOwoJanoch CHHKeHHe CyTOUHON ABuraTebHOM AKTHBHOCTH B YCOBHA 
BuBapHa. Tak Hampumep, Ceppili u Uepupili AO onyKmealuu OoLpcTBOBad 
13,5. 4ac. B CYTKH, Mocse onepaluu — 8,5—9, BoOuk Ao onepauuu 1,5 yac 
nocule onepauuHn 7,0 Yac. HT. I. 

Putmuka cyTOuHOl aKTHBHOCTH Mocme SHyKealMM cOxXpaHasa MHOro(a: 
HbIM XapakTep, MepHObI CHa H OOApCTBOBaHHA TakxKe YacTO CMeHAJIM Apyr Apyre 
Yucno akTOoB MOYeMCryc 
HHA HW edeKalwH He H3Me 
open nese IBHraTeIbHOH AKTHBHOCTH y MOXOMBITHBIX  panoch. 

ak TO JI HA 3pHTeJIb- 
EA ee a eres 5t-1E RO Speake 

Ke, B YCJIOBHAX, Te XKHBOT 


Jao ma, 1 


is Tocne me- | Tocne Hoe MOy4alo BeCbMa Orpé 
ocae epe3sKH a. 

B Hopme aHykyiea- Care apts HHYEHHOE KOJIMYECTBO pas 

nun me, «| yautox —- ApaxkeHHH, ero ABUTaTebHe 

AKTHBHOCTb CHH2KaJlacb, — 

Basu 0,92 0,45 0,44 we: oOcTaHOBKe ¢C OObUIHM pa 

Cepuiit 1,28 0.,55 0,20- 0,26 HooOpa3veM pa3ypaxKuTeme 

em aie on 0,33 _— HaOwJuofaslacb MHad KapTHHa 

eKu ; : PA 

Ber 1°00 0°26 0,20 ” BpigeqeHHoe Ha MpOrydJK} 


WIM TlepeBeyeHHOe B HOBO 
i TlOMeLeHHe 2KHBOTHOe TIpH- 
XOJMJIO B COCTOAHHE AJIMTeCIbHOM, MOUTH HENpepbIBHOH ABHTaTeIbHOM AKTHBHO 
CTH, TO HM JeO HacTOpaxKUuBaOcb, BCe OOHIOXHBAJIO UH <OLLyMbIBasOy. } 
SHaYHTeIbHY!O ABHIaTebHy!0 AKTHBHOCTb IeCHKOB, MOBepriulHXcA SHYK- 
Jleaw4w nocie Npospesanua, oTMeyawTr HM. A. Apmasckul, C. MW. Enuxeena, 
E. M. Wurepmanu A. A. Oranucsu (?). A. A. Bonoxos u I. A. O6pasuoza (4 
HaOM0aiH yCHseHve ABHraTeIbHOM AKTHBHOCTH y YacTH KPOJIb4aT, JIMUICHHBIX 
3peHHA; y APYrHX, HallpOTHB, HMeIO MecTO OcMaGeHHe ABHTaTebHOH AKTHBHO- 
cTH. HeogquOTHmHOcTb pe3yJIbTaTOB CBA3aHa, NOBUYAUMOMY, C HHAMBALYabHbr 
MH OCOOCHHOCTAMM HepBHOH CHCTeMbI NOJOMbITHBIX XXHBOTHBIX. of 
Tlocue BbikKuO0YeHHA MepHpepuyeckoro Kona OOOHATeMbHOFO aHasmM3aTopA 
y coOak, MpeBapuTebHO JIMWCHHbIX 3PeHHA, HaCTyMaJO elle Combmlee CHUKE 
Hue ABUraTebHOH akTMBHOcTH. Muorodasubiit XapakTep CyTOUHOM aKTHBHOCTY 
coxpaHasica. Uncio akTOB MOYeHCIycKaHHA uM ecbeKalluH Takxe He H3MeHH- 
och. J\suraTesibHad AKTHBHOCTb cOOak MIpu OcymecTBIeHHH UuccmTe_oBaTes 
ckoro peipleKkca B HOBOM OOcTaHOBKe 3aMeTHBIM OOpas0M HOBBIIAamacb. i 
Ilocue BbIKMOUeHMA TpeTbero, CYXOBOrO aHaM3aTOpa y CO6aK, JIHUICHHBIX 
3peHuA HM OOOHAHNA, NOBeACHMe XKUBOTHBIX B YCOBMAX BUBAPHA MOUTH He HS 
MeHANOCb. SHAYHTCIbHO YBEMYMBAACh POON KATEMbHOCTH HEMpepbIBHOrO CHa 
(mo 5—8 4yac.), COOTBeETCTBEHHO COKpammasocb H YHCO CMCHAIOMUX Apyr Apyna 
(a3 cHa HW OOjpcTBOBaHHA. 6 
HwKe npuBokatca aktorpamMp! coOaku Uepxoro, mmmennoli spenus, 060- 
HAHMA WM CilyxXa (cM. puc. 1), SHayuTenbHyto ABUraTebHYy10 AKTHBHOCT Uepnore 
9 IV 1954 r. no cpaBHenuio cc ero akTuBHocthio 13 nu 20 IV 1954 r. pi 6B 
AICHACM TEM OOCTOATEMbCTBOM, YTO9 IV coGaka Oba MepeBeseHa B KeTKy, TIpu- 
cmocoOleHHy10 JIA perucTpalau WBuraTenbuow aKTuBHOcTH, 3a 5—l0 mnu. 
Havasla 3anucu, Kora He yrac ele OpHeHTHpOBOUHI pedbreKc Ha HOBy10 06 
CTaHOBKY. SHaYHTebHO MEHDIIYIO AKTHBHOCTb MpomBAAIO 2KUHBOTHOR NOGR 
yeTprpex (13 IV) m ofMnHaquatu (20 IV) queli mpeOppanus B akTorpa(puyecko 
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erke. B HOBO OOcTaHOBKe COOaKH Ha HEKOTOPCe BPeMA MIPHXOMAT B COCTOS- 
€ ABuraTebHOH akTHBHOCcTH.’B kueTKe Ke, B YCOBHAX, Fe OPHEHTHPOBOY- 
@ 


MM pecpleKc Ha AOCTYNHBIe aHaIH3Y 2XKVWBOTHOFO BKYCOBbIC, TAKTHJbHbIe H TeM- 
DaTYPHble pasfpaxkeHHA aBHO yrac, OOMbUIyIO YacTb CyTOK (16—18 Yac.) co- 


aut 


na ere Tinh te fren Bretagne newva mberamernierhensn 


tt 2.12 415 6 7 18 19 22) 223 1s 2 9 fOk:OCS 


wn eo) SIME Bai 6E linc 


678 9 0 


~ if 
oo nd csnionenal a ne hat Scene borne Astin nnn 


19 ALBA 9458 7 8 9 


Seal Wishes VERE lek es PERLE SR Be ae SS 


2 Peis a 4 
495 6°17 08 19 202). 22 23 Af 2 3 


‘c. 1. Axrorpammpr co6axn UepHoro, JIMIMeHHOrO 3peHHA, OOOHAHHA H CuYXxa. A: 9 IV 1954 r.; 
Ni3 IV 1954 r.; B: 20 IV 1954 r. a, 6, ¢, 2, 0 — perucTpayna ABuKeHHH coOakH C MATH pasJHu- 
HBIX’ YUaCTKOB KleTKH. OTMeTKa BpemenH | pas B 4ac 


bu NpOBOAAT B CHOKOHHOM cOcTOAHHH. OyHako JOcTaTOUHO Semis 
neOaHUA BHeWIHeH Cpe, TOMUKAa MO CTeNMaKY, Ha KOTOPOM JTexKHT CO aka, 
‘MH werkKoro K Hei MpHKOCHOBeHHA, YTOObI BbISBaTb y YKHBOTHOLO OPHEHTHPO- 
| c 
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BOUND pedbleKc. Co6aka BCKaKHBaeT H Ha HEKOTOpOe BpeMA NPUXOMMT B 
cTosHHe OoipceTBoBayusa. J[BuraTebHbIi aHamM3aTOp BMECTe C KOAKHBIM HU BI 
COBbIM BBICTYMaloT B KaueCTBe 3aMeCTHTENel SpeHHA, CYXa H OOOHAHHA IPH O 
IMeCTBICHHH COOaKOH OPpHeHTHPOBOUHO-NCCeEOBaTeNbHOrO pedseKca. 
ConocraBuiiad CBO JaHHble c JanHpmmu B. C. Tankuua (°) u K. C. Aoynax 
(1), TIpOH3BOAMBIIMX OJHOBPeCMeHHOE BbIKJIOUCHHE AHCTAHTHDIX aHaJM3aTOPO! 
Mbl KOHCTaTHpyeM 3HaYMTeIbHYIO pasHvLy B MOBeeHHH 2%KUBOTHEIX. CoOak 
OJHOBPeMeHHO JIHWEHHbIC 3peHHA, OOOHAHMA HM CJyXa, 23—23,5 vaca B CYTE 
IIpOBOAMIH B ryOOKOM HelpepbIBHOM CHe, YacTO NepecTaBat Ha AJMTeJbHb 
CpOK CaMOCTOATEIbHO NHTaTDCA. CyTOUHaA AKTMBHOCTb HallMX KMBOTHBIX, XOP 
MW OOHApyKMBasa NOCTeMeHHOe CHHAKEHHE 10 Mepe BbIKJIOUCHHA AHCTAHTHDIX aH 
JIM3aTOPOB, HO HUKOTa He JOcTHraa COCTOAHMA, XapakTepHOrO AIA coOak 
JIMINCHHBIX pelenTOpoB OfHOBpemMeHHO. Co6aKku cnamu TobKO 16—18 4ac. 
cyTKH, HX CyTOUHad pHTMHKa HOCHJIa MHOrodasHbIi XapakTep, MepHOJbI CH 
v OOpcrBoBaHuA cMeHANCb OT 10 qo 30 pas B cyrkH. HanOoubmaa mpogo 
YKUTCbHOCTH HelpepbIBHOrO CHa cocTaBAssa 5—8 yac. [locremeHHoe JIMINeH! 
OpraHu3Ma HepudepHyecKHX KOHWOB AMCTaHTHbIX aHa/IH3aTOPOB, B OTHUHE 
OJHOBpeMeHHOrO, HeEH36e2%KHO MpHBOAUT K (PYHKUMOHAIbHONM MepecTpolike Ap 
THX aHaJH3aTOPHbIX CHCTeM, OOecHeyMBaIOUeH MOceqHAM BOSMOXKHOCTb OTH 
CHTEIbHOPO 3aMeIeHHA YTpaveHHbIX OpraHH3MOM CHTrHaJM3auHi. 
B. H. Knocoscxui wu E. H. Kocmapcxas (°), 1pon3sBoquBUIHe OHOBpeMe 
HOE BbIKJIOUCHHE JMCTAHTHBIX PelelTOPOB, HO He y B3pOCJbIX COOaK, a y WeHKE 
(qo 3 Mec.), Tak2%Ke OTMEUAIOT XOPOLLTY10 IPHCMOCOOAeCMOCTb KUBOTHBIX K HOBB 
YCJIOBHAM CYIeCTBOBaHHA. 
B To BpeMA KaK CYTOUHBIH PHTM HOPMAJIbHBIX KHBOTHBIX OpefeMAeTCA Pal 
HbIM OOpa30M pa3spaxHTeIAMH BHeWIHeH cpebl, y COOaK, JIMINeHHbIX JHCTAHt 
HbIX aHaJIM3aTOPOB, MpeoOaaioulad pOb B NO epxaHHuH cCyTOYHOTO PHTW 
IIpHHaViexKUT MHTepOLenTHBHOH cTuMyaauMH. PasipaxeHua, UCcxXOJaume ¥ 
BHYTpeHHeH cCpejibl OpraHH3ma, OOyCJOBJIeHHbIe JCATCIbHOCTbIO BHYTPeHH % 
OpraHOB HM TKaHeli, OlpeemAloT CyTOUHYIO NepHOeKy ABHTaTeIbHOM akTHBHO 
CTH. ; 


Jla6opaTopusa HHTePONeNTHBHBIX YyCNOBHBIX petseKcoB Tlocrynua0 
Muctutyta dusvonoruu um. VW. II. Tlapnopa 27 X 1955 
Axkajemun Hayk CCCP 
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PHSHOJIOVH A 


3. B. "YCOBA 


HEKOTOPbBIE PESYJIBTATbI HCMbITAHHSA JEMCTBUS JIT U 
“EKCAXJIOPAHA HA MOLIEK (CEM. SIMULIIDAE) B JIABOPATOPHDbIX 
YCJIOBHAX WH B NPHPOJE 


(ITpedcmasaeno axademukom E. H. Tasaosckum 22 II 1956) 


MourkH COCTaBJIAIOT 3HAYHTeMbHbIi WPOUeHT B KOMMIeKce «rHyca» Kapeo- 
HHcKOoH CCP, nosTomy pa3spa6oTKa Mep OopbObl C HUM ABJIAeTA aKTYaIbHOL 
sagqayel. B wuTeparype umMewrTca jlaHHpie (18) mummb oO mpHmenenuu JIJIT B 
OpbOe C JIMYHHKaMH MoUIeK B CepepHoli Amepuke. Kpaiine negqoctaTounbr cBe- 
{eHHA 06 sdppeKTHBHOCTH WeHcTBHA TeKCaxmopaHa mpoTuB momek (?,°). 

B 1954—1955 rr. HaMH IIpOBOJUIHCbh OMbITHI 10 UCIbITAaHHIO TOKCHYHOCTH 
JIT, rekcaxnopana (I XL), rekcaxnopana, o6oramenHoro ramMMa-H30MepoM 
da 23—28% ((TXUT (23—28%)), wu rekcaxopana, oOorameHHoro raMMa-H30- 
epom Ha 84,6% (TXLIT (84,6%)), Ha Bce (ba3bl pa3BHTHA MOIUEK Kak B Jla- 
JOpaTOPHBIX YCOBHAX, TaK H B MpHpoye. Bce mpenapaTbl B Hallux OMbITaX 
ICIOJIbSOBaJIHCb B BU COJAPOBO-MaCJAHbIX IMYJIbCHH pa3MUHbIX KOHICHTpa- 
qu. M3yyenve mpopoqusocb MyTeM HaGOsOJeHHA 3a TOBeeCHHeEM MOIIeCK UH 
yCTaHOBJICHHA CpOKOB rHOeH Nocme JeHcTBHA Ha HUX BBIMNeyKa3saHHbIxX Tpe- 
dapaTos. 

Jat H3yUeHHA elHCTBUA HHCEKTHIMOB Ha XKUSHECMOCOOHOCTb AHI, MbI Ipo- 
Bemu 296 onpitos. Ilo qaHHpim Xoxkuura (°), Masble KOHMEHTPalHH pacTBOpoOB 
NWT ne yOusatot suy. Mpl npHMeHAH [JIA OMbITOB PacTBOPbI Ooee BbICOKHX 
KOHUeHTpauun: 10; 20; 30; 40; 50%, AAT, TXUT, PXUT (23—28%) uv TXUT 
(84,6%) mpu pa3sBeqenuu | : 10 000. Bosyelicrsue sTHX pacTBOpOB Mpo,owKa- 
mocb B TeyeHHe 10; 20; 30; 60 mun. IIpu o6pa6orke any 10O—50% JIT, PXUT 
(23 —28%) Ha6mtoqamoch NOYTH NMOMHOe OTpOAenHe sHUMHOK. [Ipu AelicrBuu 
Ha siima 40—50% XU (84,6%) Berynaamoch 88—95% mHUHHOK IIpH 9TOM U3 
OMMHOUHDIX AHIL OTPOK[asOCb MCHbINe JHYHHOK, YEM 3 AMI, PaclOJOXRKeHHBIX 
B HECKOJIbKO CJl0eB B Kulaye. BosyqelicrBve STHX BeLIECTB Ha OJMHOUHbIe AWA 
OKa3bIBaJIOCb HECKOJIbKO CHJIbHee, UEM B KsaqKe, H NOABJICHHe JIMYHHOK U3 
HUX Ipoucxogquno mo3squee (Ha 3—10 Heli mo3xKe, eM B KOHTpowe). [Ip sTOM 
3AMEJICHHOC PasBHTHe 3apOfbIIeH MpOABMAMOCb B OoMbUeH CTeMeHH IpH O6- 
DAOOTKE CBe?KEOTMOMKCHHBIX AHI (CBETOM OKpacKH) H B MeHbUIeH cTeNeHH — 
3peJIbIX AHI, (KOpHuHeBOrO WBeTAa). [lopuAHMOMY, OOOOUKAa AMI, (OCOOeHHO 3pe- 
IbIX) Sall[MULaeT 3apOMbIIH OT BpeAHOrO AelicTBHA MHCeEKTHUMAOB. 

IIpu usyyenun accdexTuBuyoctu jetctaua JLT uw PXUG na smmannok B sa- 
SOpaTOpHEIX yCMOBUAX IpHMeHsAMMcb pactBopsr: 20% JLT, 20 u 30% TXLI, 
20 u 30% TXUP (23—28%) u 20 u 30% TXLUT (84,6%) upu Tom xe pasBeje- 
HHH WM Cc TOM Ke IKCHOSHIHeH. ONbITHI IPOBOAMIHCb Hajl JHUMHKAMH: Simulia 
reptans var. galeratum Edw. (npeo6magan), S. argyreatum Mg., S. venustum 
var. austeni Edw.,S. ornatum Mg.,S. tuberosum Lundstr., S. morsitans Edw. 
Temnepatypa Bojbl B OMbITaxX KONeOaach B pesenax 17—22°. JImuHHKH OKa3za- 
MHUCb BECbMa YYBCTBUTEIbHBIMH K STHM aM. B Tada. | HHCeKTHIM ALI pactio- 
IOKEHbI B MOPANKe BOSpacTarollleli TOKCHYHOCTH M0 CHIe H CKOpOCTH JeHCTBUA, 
HaumMenbuiad ruOenb JMUMHOK OTMeyeHa MpH felictBuH 20% JIT: mocae 
10-MuHyTHOH OOpa6orKu morn610 81,5% muuMHOK yepes 13—14 uac. Hanoonp- 
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Ta6Onnwa a 


Konuuectso norv6mux sHuHHOK (B %) B YacbI MOcMe OOpaooTKH 
; (10 qaHHDIM 78 ombiTos) 


Cpox HacTymuenua ruOenH JHYMHOK, B ac. 


Uncek THuUny, 


OSkcno3su- 
WMA MHH. 


0-1 | 1—2 | 3—4 | 5—6 7—8 9—10 ite | 181 
aN Ne i mm) ERA Sa eS ie oS ae 


209 a 10 | 0 0 10,0 |° 12,3] 41,0 | 52,2] 69,0 | 84% 
ea 204-0 0 48,6 |° 23,6 | 47,0 | 62,4] 75,6 94 .¢ 
30 | 0 8,2| 21,3] 37,2| 54,2] 84,0] 93,0 | 100% 
60 | 17,7 | 25,4 | 47,7 | 73,4] 84,0 | 100,0 
Koutposp 11,8 | 18,4 | 21,3] 34,7] 47,0 | 59,4] 64,3 | 76,8 
20% TXUr 40 |'''9'3'|.23.3% 54,4-/-76:8) 80,0] 100,0 


201.24. 2.) Sind du Ola dl te te Bo ene 
30 | 26,4 | 41,6] 84,2) 80,0] 94,1 | 100,0 
60°| 30,7 | 59,8 | 86,2) 94,8 | 100,0 

- KontTpomb 12,2. \)19,45 |); 22,7. |- 84,74 50,2 |, 64,0 


30% PXUP 10 | 17,2 | 44,2} 64,4] 86,2| 95,0] 98,0 
20 | 28'3 | 42°3 | 57,4 | 77,7 | 94,2 | 100,0 
30 | 399 | 74.6 | 87.7 | 93,6 | 100,0 
60 | 53.6 | 86,1 | 87,2 | 100,0 


KouTpoub 13,6)|,15,4 28,0 ol A yin, 58,0 

20% TXUP (23—28%) LO) 145 236.0 50,0 ik | 86,3 | 100,0 
20), \-18 Onlo4e9 66,8 | 78,6 90,0 | 100,0 
30 | 30,0 | 58,4 70,8 98,8 
60 | 41,3 | 62,9 | 82,8 | 100,0 

KouTpovIb ets 30,9 44,0 45,0 97,2 


30% XI (283—28%) 10 |,46,0.),60,2,| 98,0) 99,3.) 100.0 
20 | 40,0 | 94,4 | 100,0 
30 | 90,0 | 90,9 | 100,0 
60 | 90,1 |. 97,0 | 100,0 
KoutTpoub 4, 6a n438,8 64,3 


= 
SS 
oO 
j=) 


20 | 36,6 | 53,3 | 74,0] 91,4 | 100,0 
30 | 52,0 | 81,0 87,0 92,1 | 100,0 
60 | 56,0 | 87,0 90,0 | 100,0 
KoutTpoub 20,0 | 30,0 | 42,4 50,0 


30% TXUP (84,6%) 10 | 25,0,| 67,8 | 79,4 | 87,5 | 100,0 


20 | 35,7 | 68,8 | 86,4 | 100,0 
30 | 57,0 | 78,2 | 94,8 | 100,0 
‘ , 60 | 60,3 | 88,3 | 100,0 
KouTpoub 13. 65)-25,0i)" (38,38) Wsloehoone 


20% TXUI (84,6%) 10 } 16,2 | 48,2 | 70,0} 85,5 | 100,0 


RP me a * 


mad HX CM€PTHOCTb HM B KOPOTKHe CpOKH HaOsmOanach Up Aelicrsuu [XLT 
(84,6%): mocne 10-munyTHo O6pa6orKH ruGenb 100% mH4HHOK HacTynasa Yepes 
7—8 uac. Ilo mepe nospmenua MIPOQOJLKUTeEJIbHOCTH JeHCTBHA PacTBOpOB 
M HX KOHIeCHTpalMHd CpOKH BbIMMBAeCMOCTH JIMYHHOK COKpatiamuch. Ha acp- 
(peKTHBHOCTE oOpaOorKH BlMAa HW TeMMepatTypa Boy: mpu 20—22° na6moalach 
Oba CMEPTHOCTh JIMYHHOK HU BGouee KOpOTKHe cpoKH (Ha 1—8 4aca paHbIle), 
4eM pd Temmepatype 17—18°. JImuHHkKH MulaquMX BOSpacTOB nposBHM 60- 
wee BBICOKY!IO UYBCTBHTCJIbHOCTb K HHCEKTHUMAaM MH Woru6mH na 1—2 uaca 
paHble, YeM s3peubie. ; 

[lonesble OnbiTb! 10 GopH6e c BOAHEIMH (pasaMH MOWeK MpOBOUIHCh B pyub- 
aX OKpecTHocTeH r. IlerposapoycKa. C soli Wembio y HCTOKa pyuba B TeyeHHe 
OMpeACEHHOPO BPEMCHH BJMBaOCh OMNpeAeICHHOe KOMMYECTBO pacTBopa. 

28 V 1954 r. Hamu oGpadorax pyyeli (qmuHo1o 500 m) 20% JLT B revenue 
25 MHH. (KOHeYHOe pasBegenne | : 10 000). Pyueli Obl HacemeH Ha, BCeM Ipo- 
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*KeHHN (GOMbWIAA MOTHOCTh B HCTOKe) AHYHHKAMH UH Kykomkamu Eus. lati- 
's Mg., S. truncatum Lundstr., S. ornatum. 3 yzpyrux 6ecnosBoHOUnEIx 
ABOTHBIX BCTpeyaJIHCbh py4eHHUKH, NOAeHKU, MO MOCKH. B pesypTaTe oOpa- 
TKH MOUTH BCe JMYHHKH Yepes 30—50 MMH. OTKpenusHch OT cy6cTpata. 
HOrO JIMYHHOK, COCJMHEHHBIX [pyr C APYrOM HUTAMH, KOMbIXaNOCb B TOM- 
> BombI. 21 aMuMHKa U3 100, B3ATBIX JIA MpOBepKH, cerKa CoKpatlasacb. 
2pes 20 Yac. B TOME BOA He OKa3aocb AHUMHOK. TlopuyNMOMy, UX CHecO 
eHHem. [Ipopeqennaa OOpaOorka (H BCe NocMexyiouue) He YHHUTOKUNA AMI 
KYKOJIOK. OcTaIHcb B 2KHBBIX O€CIO3BOHOUHbIG KUBOTHBIC: MOJWIIOCKH, 
MMAHBIE OCMHKH, NOCHKH, pyyeltHukH. [Ipu oOcseqoBaHuu 3Toro pyubA B 
155 r. MbI OOHapyXKHIH JMYMHOK H KyKOvoK Eus. richteri End., E. bicorne 
abz., Torja Kak mpeo6maqaiomue B 1954 r. no uncnenHocru E. latipes, 
truncatum BetTpeyanucb equHH4Ho. Y mepBblIxX AByX BHAOB KO BpeMeHH 
ypadoTKH B 1954 r. yxke NpOusoules MaCCOBbIH BbIIET, HB pydbe HaxXOAMAHCh 
WIbKO Aa, H3 KOTOpHIX B 1955 Tr. H OTPOAMMOCh 3HaYHTebHOe KOMHUeCTBO 
muHoK. Uro xe Kacaetca E. latipes S. truncatum, To, nocKObKy B MOMeHT 
jpaOOTKH OHH HAXOMUJMCb B (ase AMYHHOK, OKasaBluxca HanOoulee UYBCTBH- 
JIbHBIMU. K HHCeKTHIMAY, O6padorKa 1954 r. oco6eHHO ryOuTeIbHO CKa3asacb 
MCHHO Ha HUX. IlosToMy uMceHHOCTb HX B 1955 r. pesKo ynasa. 

23 VI 1955 r. py4et Obi cHoBa O6pa6oTaH 20% TXT. Pacrsop sansa 
ucTOKa B TeyeHHe 20 MHH. C TaKOM CKOPOCTbIO, YTOObI KOHEUHOe pasBeseHHe 
iBHANOCch 1: 100000. Temnepatypa Bogn 19°. Uepes 10 Muu. mocane ombita 
1 yueTHOH MIoWayKe, pacnosOKeHHOH y cTOKa pydbaA, HaCUHTHIBaOCh 4,6% 
7qHHOK, B 100 mM 5,0%, B 180 mM 5,3%, B 500 M aM4uHHKH HE OOHapyxKeHB. 
pome Toro, OoIbUIOe KOJHYeCTBO JIMYHHOK (KaK H B MpebIyWeM OMbITe) Ha- 
dIMN0Cb B TOME BOAbI. JIMYHHKH HCUe3IH Yepe3 CYTKH, H TOMbKO B aBrycTe 
JABUJIMCb MeJIKHe JIMYHHKH BHAOB, KOTOPbIe B MOMCHT OOpaOOTKH HaXOJHJHCh 
(pase siilla WIM KYKOJKH. 

29 VI Opin OGpa6oTaH poxHHuK (AmHHOIO OKOIO 2 KM) 20% IX 3B reyenne 
3 MHH. (pH pa3BegeHuu | : 1 000000). Temnepatypa Bogbl y ucToKa Opisa 6°, 
a 1 KM Hw>Ke 0 TeyeHHt0 8,5°, B ycTbe 13,5°. Y ucToka HW B cpef\HeM TeYeHHH 
STpedaJIHCb JIMYMHKH 4 KyKoIKH E. bicorne, A. latipes, B ycrpe —S. truncatum. 

II€pBbIe K€ MHHYTHI MOCMe OMbITa He ObINO HalieHO JIMYHHOK, MpuKpelen- 
BIX K cyOcTpaTy. JIumb 2 sHuMHKH u3 100, COOpaHHbIX B TONE BOJbI, Obl 
upbie. JIeTOM B pOAHHKe JIMYHHOK He Haxogusu. B aprycTe NOABHJIMCb JIMYHH- 
MH, OTPOAUBUIHeCA H3 AIL. 

Ha B3pocubix MOUIKax H3y4amacb TOKcHYHOCTS 2% TXUT, PXUT (23—28%), 
XU (84,6%). B ma6opaTopHbIx ycOBHAX STHMH pacTBOpaMH CyerKa CMa3bl- 
aJIH WIKYpy TeseHKa, C KOTOPOH KOHTaKTHpOBamM B3pocubie S. reptans var. 
aleratum. Onpirbl n0Ka3auIH, YTO Y TOMOAHBIX CaMOK pH JelicrBun 2% TC XUT 
TeyeHue 3—5 ceK. MapamH4y HacTynam yepe3 30 MHH., rHOenb Yepes | yac; 
HanutTaBuiuxcd —Mapamuy yepes 50—60 muu., rvOelb Yepes 2 4aca. 
[pH KoHTaKTupoBannu c 2% TXUP (23—28%) y ronoqubix camoK Napanuy 
aOIOasca uepes 20—30 MuH., cMepTb yepes 1,5 yaca. B ompire c Ole LL 
4,6%) y romOqHbIX caMOK MapasHy Hacrynam yepes 10—I5 MuH., CMepTb 
apes 30—40 muH., y CbITbIX — Napasuy yepes 20—40 MuH., rnOemb yepes | vac. 
aKHM OOpa3OM, B3POCJIbIe MOWIKH OKa3aJIMCb BbICOKOUYBCTBHTCJIbHbIMH K HC- 
SITYCMBIM HHCEKTHUMAAM, IPHYeM TOOAHbIe CAMKH B 3HayHTebHO OOMbIWeH 
‘eNeHH, eM HalvTaBIHecs. 

B npupogxuprx yCOBHAX UCMOb3OBaACh MOWab, KOTOPOH pacTBOpOM 2% 
XU caerka mporupamuw %%«uBOT, rpyfb, wero (MecTa IpeHMyllecTBeHHOH 
OKAIH3alHH MomeK). Oka3am0cb, YTO B TeyeHHe 4—5 Yac. MOUIKH | (r1aBHbIM 
jpasom S. reptans var. galeratum) He caqunucb Ha OOpaOoTaHHbIH yuacTOK. 
epes 18—20 uac. eqUHMUHEIe CAaMKH MbITaNMCh CaqUTbCA (Jean KOpOTKHE 
speGexKu). Mowiku moce MOHMKM C OOpaOoTaHHbIX yUacTKOB morHOaH ye- 
233 5—6 yac., C KONTpoOmbHOH momayu yepes J—10 yac. Uepes 40—48 uac. 
IMKH y2Ke B OOMbINeEM KONMUeCTBe CaqHIMCh Ha OOpaOoTaHHbIM YUAacTOK. On- 
1KO C HOMOMbITHOM momaqu (MH BOKPyr Hee) Obl0 coOpano (pH NOMOMMM To- 
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Jlora) BBO MeHbIe MOMIeK, YeM Cc HeOOpadoTaHHOM. Ha o6paOoTaHAbix y4acTkKa 
OWIAaIH OYCHb HeOOJIbIUOe KOMMYECTBO MOLIEK MbITAIOCb IPHCTYMUTb K KPOBOCK 
CaHHio. OTH MOWIKH ObIJIM NOMMAHbI U WorM6H Yepes 4—5 yac., KOHTPOJIbHbIe 
yepe3 9—11 uac. Uepes 3—4 cyTOK Ha NOJOMNbITHY!O HW KOHTPOJIbHY!O MOWMAaTe 
Hallaylasio MOUTH OJMHAKOBOe KOJIMYeCTBO MOMIeK. 


VUucrutyt Ovonornu Tlocrynusio 
Kapeno-®uuckoro dumnana 19 I 1956 
Axaylemuu Hayk CCCP. 
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. IMBPHOJIOFH A 


tO. C. BOYUAPOB 


PASBHTHE CJIOEB SMMAEPMHCA YUEJIOBEKA WH UACTHYHAS 
WX PEAYKUNSA 


(I]pedcmaszeno akademuxom H. H. Ulmaavzaysexom 21 II 1956) 


B AepHHHTHBHOM STMepMHce YeNOBeKa HW BC€X AMHHOT pa3ssMualoTcA: 6a- 
AJIbHBI CON, WHMOBAaTbIe KJIETKH, 3CPHHCTHIt H poroBol cov. Kpome Toro, 
OMpeeeHHble NepHOAb! SMOPHOHANbHOFO pasBHTHA HaGsONaeTcA OOpasoBa- 
He COA MepHAepMbl H HECKOJIbBKHX CJIOCB TaK Ha3bIBA€MbIX IIPpOMeKYTOUHbIX 
ueToK. [IpHusaTo CuMTaTb, YTO IpOMeKYTOUHBIE KICTKH B JasbHeluem Aude- 
CHIMpy!OTCA B WHNOBaTHIe. OHaKO, 10 Ha6moyeHHam H. A. Juomugosoii (3), 
POM@ExXyTOUHbIe KeETKH THOHYT HM OTMaaioT B NepvO peyKUHH STM epMuCa. 
‘eNYKUMA SIMepMuca OMMCaHa y pAJla MJICKOMMTAIOWHX HKHBOTHBIX (75). Y 
eOBeKa peyKUMA STMAepMuca He Oblma OTMeUeHA. 

TepMHHaTHBHBIM C10eM SIIMepMHCa cuHTaeTcaA ero 6a3abHbI cmon. B mpo- 
MBOMOJIOVKHOCTb STOMY’ MHEHHIO, ObIIO BbICKa3aHO Mpesnouomenue (°), To 
CTHHHbIMH TePMHHATHBHbIMH CJIOAMH SABJIAIOTCA UIMMOBATbIe, a Oa3aJIbHbIli 
NOM CaM MOMONHACTCA 3a CUeT IIHMOBATHIX KJICTOK. 

Hamu 6biI0 H3yYeHO MpOHCXoOK ene HW pasBUTHE OTACJbHBIX CIOeB STIMAep- 
Mca y uenoseka. Jima ucceqoBaHHA HcMONb30BaHa KOKA 62 3apoypmuen, 
JOJOB H HOBOpOXKAeHHBIX. B BO3pacTHOM OTHOMICHHH MaTepHasl OXBaTbIBa 
e€cb HepHO BHYTPHYyTpOOHOrO pa3sBHTHA, HauHHaA c 5 HefeH OepeMeHHOCTH. 
(oxKa Opasacb C TOJOBbl, TpyAW, KUBOTA, NafOHH, CTYNHH, Sepa MH roveHH. 
(YCOUKH KOK PUKCHPOBaJINCb B POpMasHHe H B wRuAKOcTH TennH. [lapaduno- 
BI€ CPe3bI TOMMMHOH B Op OKpallMBaJIHCb KeeSHbIM TEMATOKCHJIHHOM 10 Tei jen- 
aliuy, a3yp-303HHOM no Hoxt-MakcumMoBy, IMKpO-HHrpo3HHOM 0 YuHHa 
OJHbIM TOWyObIM 303HHOM-opaHxKemM G m0 Maprunotimn. Touma smugepmuca 
3MepasIaCb OKYJAPMHKPOMeTPOM Ha Cpe3aX KOMKM OMHAKOBOH (UuKcalluN. 
]pousBOAusICA MOACYET MHTO3OB B OTJCMbHbIX CJIOAX STIMepMUCa. 

Tuddepenuuposka SKTOJepMaIbHOrO SMUTeIHA B MHOFOCJIOHHBIM smHyep- 
ic y weOBeKA HadMHaeTca c OOpa3s0BaHua Mepusepmbl. KnerKu nepuyepMbl 
Opa3syiorcA yTeM MHTOTHYeCKHX JeseHHH KeTOK 9kTO,epMbl. Y 5, 6 u 
-HEJCbHbIX 3apOfbIMeH Ha MOBEPXHOCTH SKTOAEPMAJbHOrO SMHTeEIHA BUI 
a3OOMeHHbIe TpyMlbl MepHepMasIbubIxX KeTOK. B Hayase 3-ro Mecalla ne- 
WJlepMa y2XKe CIJIOMIHbIM CIOeM NOKPbIBaeT BCe TeJIO 3apOMbIlla. OKTOAepMaJIbHbIH 
MUTeIMH, OTJeIMB TepHepMy, CTaHOBHTCH Oa3aJIbHbIM CJIOCM 9THep- 
(Mca. 

Kuerku MepuyepMbl BHavase CHIbHO ynomenbl. Jlo 9 neem pa3sBHTHA B 
MX HaGOwlOfaoTca pewKue muTospl. K Kony 3 Mecslla BAONb rpanuy Nepusep- 
[aJIbUBIX KJIeETOK OG6OCO6/IAeTCH COM SK30NNa3MbI, OKpaliMBatollvlica m0 
{apTHHOTTH B cBeTNIOrONyOOH UBeT, a B WeHTpe KJICTOK MOABJIAIOTCA KPyll- 
ible BAKYOIH. Pa3mMepbl BaKYyOJeli yBEMHYHBAaIOTCH, OTYerO WeHTPaJIbHbIe YaCcTH 
NeTOK XApaKTepHO BbIMATHBAIOTCA Hal Hapy2XHOH MOBepXHOCTHIO NepHepMasb- 
oro cos (cM. pxe. 1). Luronnasma c mexaluM B Hel aqpomM coOupaetca y 
cHOBaHHaA KeTOK. B Konue 4 MecHIla BHYTpHyTpOOHOrO NepHosa BakyOdH 
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B KJIeTKaX Ne€pHAepMbI Hcuesalor, WMTOMIA3Ma CTAHOBHTCH P€3KO OKCH(pHJIbHOL 
apa MMKHOTH38HpyioTca. K sTOMy BpeMeHH NO TepHAepMOHW yrKe HMETOTC 
2—3 CNOA MpOMexXYyTOUHBIX KIeTOK. OJMHOUHbIE NPOMeXKYTOUNBIE KJCTKH MC 
sBasiorcd Ha 10 Heqene BHYTpHyTpoOHOrO Mepnoya. Kpayxep (7) onncpiBae 
oOpasoBaHHe MpOMexKYTOUHBIX CIOeB SUMepMHCa NyTeM NpAMOrO AeIeHHA KE 
TOK 6a3ambHoro cod. Ilo HawiHM HaOsIOJeHHAM, MPpOMe2%KYTOUHbIC KJICTKH Bt 
BCeX yUaCTKaX KOKH OOpasyloTcA 3a CYCT MHTOTHYECKNX JeeHHH Oa3abHb 
KJICTOK. 

Monoypie MpOMexyTOUHbIe KJI€TKH M@JIbYe KN€TOK Oa3aIbHOrO COA H OO 
raTbl uwTonMMa3smouH. B Konye 3 Mecailla BHYTPHYTpOOHOrO NMepvosa B HUX, Ta 
Ke KaK H B KJIeTKaX NepHJepMbl, NOABIAIOTCA Kpynuble Bakyonu. Boxpyr Be 
KYOJIM3HPpOBaHHbIX TpOMe%KYTOUHbIX KeTOK OOOCOOMAETCA CJIOH SK3ONJA3MB 
(cm. puc. 1). 

B epBoM, CaMOM HH2KHeEM IpOMeXKYTOUHOM .cyl0e BCTpeyaloTCH MHTOSBI. 
CpaBHeHHIO C 6a3asIbHbIM CJIOCM MHTOTHYCCKaA AKTMBHOCTb MpOMe@KYTOUHBI 


o.o 6° 8&3 


Tonujuna anudepmuca 
s 


Puc. 4 Puc. 2 7 


Puc. 1. Omugepmuc nmpeanuewua 14-HegembHOro nnoga. OKpacka 2KevIe3HbIM TeMaTOKCHAMHO 
90 x 10 


Puce. 2. Vsmenenna cpequeli TONULHHBI 9H epMuca 3aposzbmeli H NOOB YeNOBeKa 
BHYTpHYTpOOHOM nepHore 


KNleTOK HeSHadvTebHa. B Oa3ambHoM coe sTHAepMuca MaqoHH 4-MecHdHOPO 
noya Ha 1818 kneToK HalijeHo 23 MuTo3a, T. e. 1 MHTO3 Ha 79 KeETOK, a B MpO= 
Me@XYTOUNBIX COAX TOTO *Ke yuacTKa Ha 1228 kKneTOK — Bcero 2 MHTOSA, T.e. 
1 mutos na 614 Knerox. B smujepmuce ronenu Ha 2301 KaeTKy 6a3ambHOre 
clo” Halijeno 43 muto3a (1 MuTo3 Ha 53 KueTKH), a Ha 1455 npomMexyTOUHBIX 
KleTOK —6 muTosoB (1 MuTO3 Ha 242 kmeTKH). B Koxwxe 5-MecHUHbIX MOAOB 
A€NeCHHA MPpOMeKYTOUHBIX KJIeETOK He Ha6slofanocb. B 9sTO BpeMaA NOBepXHO= 
CTHO JI€Kalll[Me MPpOMeXYTOUHbIE KJIETKH HAYHHAIOT OPOrOBeBaTb MH Mpeppalila- 
IOTCA B TOJICTHIE YeYH, B KOTOPbIX ObIBaIOT BHAHbI JereHepupyroulme Apa. 
B K6xe rouOBbl 6-MecHYHBIX MVIOAOB OPOrOBEBIINe IPOMEXKYTOYHIE KIeETKH my1a+ 
CTaMH OTJCIAIOTCH OT 9muepMHca. OgHoBpeMeHHO TIpOHCXOAUT OTMHpaHHe 
HWKENEKAUIAX MPOMEKYTOUHBIX KJIETOK, COMpOBOxalomleeca YBeNHYeHHeM B 
HUX BakyOuleH HM NMKHO3OM sjep. . 
Takum OOpasoM, peyKUMA MpOM@XYTOUHBIX c0eB SruepMuca, HaGOMae= 
Mad IPH Ppa3BHTHH MJICKOMMTAIOWAX YKHBOTHBIX, NPOHCXOAAT HW Y YeOBeKa. 
TloqcveT KmeTOUNBIX COeCB H M3MePeCHUA TONULMHbI SMUJepMuCa TMOATBep x= 
MaroT STH HaOmOenua. Kak BHAHO U3 puc. 2, Ao 6 Mecala BHYTPUYTPOOHOrG 
PasBUTHA TOMUMHA STUepMHCa OOBOJIOCHEHHBIX YUACTKOB KOXKH HelpepbIBH 
BospactaeT. B kone 6 Mecsalla SMHepMHc STHX YUACTKOB MMeeT TONEY 
40—42  W cocTouT u3 5—6 kierounbix cnoes. B 7 Mecatle TOMA STMepMuca 
ee a qo 9,6—24 », a aHc1O KueTOUHBIX CMOeB B HEM BapbupyeT OTF 
no. 5. 
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B nepHok pexykuHH snuepMuca Hay ero 6a3anbHbIM COeM HOABJIAIOTCH 
‘YOMbI WHMOBATbIX KIeTOK (CM. pHc. 3). 

3a CueT paSBHTHA WHMOBATHIX CNOeB, SaMelLaIONIX TPOMeXKYTOULLIe, TOs 
AHa STIMJepMHCa BHOBb BO3pacTaeT, MecTaMH JlocTHraa B 9 Mecaue 64 p. IIpu 
M YHCJIO KJICTOUHBIX CJIO€CB YBeIHYMBaeTCA JO 7. 

_Wnunosatple kerk, Kak NOKasan Hall HaOMOeHHA, OOpasyloTcs B pe- 
\IbTATE MHTOTHYECKHX JeNeHHH OasabubIX KNeTOK. B- oTmnuve OT mpoMe- 
YTOUHbIX, CAMH INHMOBATHIE KJIETKH MpPOABAIOT OOUMbILYIO MHTOTHYECKYIO aK- 
‘BHOCTb. “ 

. B snuyepMuce ¢ rouoBbl HOBOpOxXeHHOrO Ha 1248 KneTOK 6a3anbHOrO cnOA 
Hamu 39 MuTo3soB (1 MuTO3 Ha 32 KueTKH), aHa 1165 mHNOBaTHIX KneTOK— 
MHTO30B, T. e. 1 MHTOS Ha 41 kKueTKy. 

Murto3pt HaOmofaloTcs JIMUIb B 2 HWXKHHX CJIOAX IWHMOBATHIX KeTOK. [o- 
PXHOCTHO Jle*KallMe WHNOBATHIeE KIeTKH AudpepeHWHpyloTca B 3epHUCTHIe. 
HMX NOABJAIOTCA PpanywJbl KapaToruasuua. IIpu okpacke no Yuua u Map- 
HHOTTH MO%KHO HaOJiio- 
Tb MoOcTeleHHOe H3MeHe- 
€ KepaToruaJIMHOBbIX rpa- 
JI, KOTOpbIe B HapyKHoli 
CTH KJICTOK HaYHHaIOT OK- 
IWIMBaTbCa Tak Ke, Kak Ul 
paTuH. 3a cueT CJMAHHA 
aHyJI Ha MOBepXHOCTH 
HHCTBIX KJIeTOK OOpa- 
e€TCA TOHKHHM lviacT Kepa- 
Ha. Puce. 3. Onudepmuc roviogst 6-mecsuHoro miogza. Oxpa- 
PoroBpoli caoH cocTOoHT cka no Maprunotru. 9010 

H3 UWeJIbIX OpOroBeBLINX 

eTOK, a H3 TOHYAHWIMX’ MacTHH KepaTHHa, KOTOpbIe pacnomaraiorca may- 
IMM HJM cTrouOuaMH. Touma OTJeIbHOH MacTHHbI He MpeBbiuaer TOM- 
dHbI KepaTOrvaJIMHOBbIX rpaHya. Moxuo BuyeTb MWaCTHHbI KepaTuHa, KO- 
pbie 10 cBOeH KOHHrypaluH MpecTaBsAT Kak Obl CeMKH C MOBepXHO- 
CTH jlexKaleH MO HAMM 3epHHCTOH KweT- 
KH (cm. puc. 4). Kpaa maacTuH coorBerct- 
BYIOT KpasdM SePHHcTbIX KseTOK. IIpeq- 
CTaBJIA€TCA HCCOMHEHHBIM, YTO CepHH Ke- 
PaTHHOBbIX TllacTHH OAHOrO cTON6Na OTIe- 
JICHBI OMHOH 3e€pHHCTOH KJIeTKOH. 

STH HaGMOACHHA MOB8BONAIOT JyMaTb, 
4YTO 3epHHuCTDIe KeTKH CbYHKIUHOHUPyIoT 
Kak CeKpeTHpylolive KJJIeTKH. OHM BbIpa- 
tects nwoaaeane- OaTbIBAIOT KepaTOrHaJIMH, KOTOPbIM TpaHc- 
Se cio mnacteT KepaTuia We sTaTep- cbopMupyeTca B KepaTHH H OTJeseTCH C 


Ca ToJIOBbI HOBOpoxAeHHOrO. Oxpacka IOBEPpXHOCTH KJICTOK. 
1MKpO-HHrposHHoM no Yuua, 90x15 KepaTuHu3alua H BKJIOUeHHe B poro- 


BOH cmOH UebIX KJICTOK MpOHCXOAUT 
lb B KOMKe NaOHH H CTYMHU, re 3CpHHCTbIe KJIETKH PaCMOJOKeHbI B He- 
‘ombkKO cnoes. []opuyquMomy, HayaBlleecHd OTAeeHHe KepaTHHa HMKeNeKa- 

MH KJICTKAMM 3aTPYAHAeCT MHTAHHe SePHUCTbIX KJIETOK BepXHHX CJIOEB, B 
‘3ybTaTe ero MOCMeHHe OTMHpaloT, HM KepaTHH OCTaeTCH 3aKJNOYCHHbIM 
-CaMOM TesIe KJICTKH. ‘ 2 
| Takum o6pa3om, Ipv pa3BuTHH SIMAepMuca YemoBeka ero OasabHbIH COU 
OMYUUpPyeT TU KNeTOUHbIe reHepalluH: epHyepMy, MpoMexKyTOUHbIe H WHTMO- 
iThIe KNeTKU. TlepusepMasbHble H MpOMeXKYTOYHBIe KeTKH OOaaloT CymlecT- 
‘HHBIM CXOJCTBOM B MOp(ONOrHYecKOW CTpyKType H ABJIAIOTCH MpOBMSOPHbIMH 
jpasopanvamu. BnepHo wacTHuHOH pexyKWMH SMuepMuCa MpOMe?KYTOUHBIC 
(Ou THOHYT H 3aMelaioTCA WHNOBaTHIMA COAMH. PoroBpoH co slufepmuca 
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BO3SHUKaeT B pes’ybTaTe CeKpeTOPHOM AeATeMbHOCTH 3€PpHUCTHIX KueToK. To 
CNeIHU BLIBO MOATBeEpKLaeTcA JaHHbIMH (8,9), NOABHBLIMMHCA B JIMTepary 
B MepHOk MOATOTOBKK, HacTommMel paOoTbl K MedaTH. 


MockogscKHit rocyfapcTBeHHbIM YHHBepCHTeT Tlocty! 
um. M. B. Jlomonocosa 10 Liste 
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